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P R E F A C E. 


Have in this ſmall TREAT ISE of Ax IT H- 

MET Ic, laid down the Common Rules, 

as briefly, and with as great Perſpicuity, 

as the Nature of the Thing would ad- 
mit; and inſerted Sums and Queſtions, which 
I frequently had uſed in my own Practice of 
Teaching, as thinking theſe as good Examples 
as any J could deviſe. 

I have inſerted in my Book the following 
Particulars, ſome of which are rarely, and 
others not, to be found in any other Treatiſe, 
VIS, 


I. I have fully explained the Uſe of the 
nine Digits and Cypher, and the Reaſon of 
 Numeration flowing from thence ; given alſo 
Directions for numbering with the greateſt 
Facility, any Line of Figures ever ſo long ; 
which may be apprehended by any Capacity 
capable of numbering ſix Figures. 
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EN. PR E F A C E. 


II. I have made a Table of Addition to - 
got readily by Heart before the Learner begins 
to reckon up a Sum of Addition, and given 
the Multiplication Table (at the very Entrance) 
in four Diviſions, for eaſe to the Memory, and 
to be helpful in Addition and Subtraction. 


III. I have demonſtrated the Reaſon of caſt- 
ing out the Nines, which is uſed as a Proof 
of Multiplication ; though I ſhould not prefer 
it to all others: And ſhewed that caſting out 
the Ones, Twos, Threes, or any other of the 
nine Digits, will be equally a Proof, as well es 
the Nines; but that the Nines are made uſe of 
for greater Eaſe in the Operation. 


IV. I have given the Common Rules for 
multiplying Feet and Inches by Feet and Inches; 
and applied them to Examples of Superficial 
and Solid Meaſure : Given alſo a Specimen 
how a Book may be .kept of the Meaſure of 


Bales, Cheſts, Hogſheads, and the _— of 
a Ship. 


V. Shewed the various ways of reducing 


Hondreds, Quarters and Pounds, into Pounds, 
| with one Manner, the ſhorteſt ever was in- 


vented. 


VI. Abbreviations of 5 per cent. by which 
the Intereſt of any Sum of Pounds, Shillings 
and 
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PREFACE. „ 
and Pence is flung out in the Line below it, 
without the leaſt Heſitation, as faſt as it can 
well be ſet down. 


vII. To the Exchanges of London with 
France, Italy, Spain, Portugal, Holland, Han- 

ders and Germany, I have added theſe of Lon- 

don with Ireland and the MWeſt-Indies. 


VII. I have treated Arithmetic and Geome- 
tric Progreſſions more fully than common, 
and was obliged to uſe ſome Algebraic Expreſ- 
ſions in the latter, which will be eaſily under- 
ſtood by any one a little ſkilled in that Science. 


IX. Harmonic Proportion is handled here 
more largely than in moſt Books of this ſort. 


X. Vulgar and Decimal Fractions are treated 
of ſo plainly and copiouſly, that I may venture 
to ſay there is none exant better. 


XI. As a Sequel of the Multiplication of 
Decimals, is added, 

The SyoRT Mrrnop of MULTIPLICA- 
TIoN; or the Manner of ſetting down the 
product in one Line, of ſeveral Figures multi- 
plied by Several, and the Demonſtration of it 
ah by Indices, 


LASTLY, 


wy . 


_ Es te . * — . 
y > ——— TY 


* * — na 


PREFACE. 


\ LasTLY, A Book of Family Expences for 
one Month, which in the ſame eaſy manner 


may be continued for any time and will be 


very.. beneficial for Miſtreſſes of Families, or 


Houſe-keepers of every Denomination. 


This ſmall Collection I was prompted to 


| make and publiſh, becauſe of theſe Particulars, 


which few are acquainted with. 


I have on purpoſe omitted ſeveral Rules 
which uſed to ſwell ſome Books, ny for Cu- 
rioſity than real Uſe : Such as Combination and 


Election of Quantitics, Allegation, the Rule 


of Falſe, and Extraction of Roots, which ſel- 
dom or ever come in the Practice of Mer- 
chandize ; and are more ſuitable for a Geome- 
trician or Alzebraiſt than an Accountant : By 
which means this Collection of pure Neceſ- 
ſar ies is preferable to others, in being cheaper 
and more portable. 
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An 1 of the S1GNs uſed 
in this TREATISE. 


= Signifies; equal to; as 4 and 3 are= 7. 

4 Is the Sign of Addition, ſhewing that the 
Numbers it ſtands between, are to be added together : 
Thus 5+3=8. 

— Is the Sign of Subtraction, and ſhews that the 
latter of the Numbers it ſtands beween, is to be 
ſubtracted from the former: As 9—4=5. | 

x Is the Sign of Multiplication, ſhewing that 
the Number before and after it, are to be multi- 
plied together: As 4X5=20, and 3X2X5==30; but 


4+2X7=18, and 4+2x7=56. For a Line, over 
two or more Numbers with the Sign + or — be- 
twixt them, ſhews that - their Sum or Difference is 
to be multiplied into the Number on the other Side 
of the : Sign = 

+ is the Sign of Divi//on, and ſhews that the 
Number before it, is the Dividend, and the Num- 
ber after the Diviſor: Thus 8 24. 

Alſo if the Figures ſtand in Place of the Points, 
with a Line between them, they will expreſs a Quo- 
tient, the upper ſignify ing the Dividend and the 
lower the Diviſor: Thus 4=2 ; and £ ſignifies that 
5 is the Dividend and 6 the Diviſor; ; but becauſe 
6 cannot be had in g once, they are placed thus, 
in a fractional way, to expreſs how much the Quo- 
tient is, viz. five Sixths of an Unit. 
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:::: Are Signs of Proportion; and in a 
Queſtion of the Rule of Three, the firſt ſtands be- 
twixt the firſt and ſecond Terms, ſignifying 7s 10; 
the ſecond: of them, is placed betwixt the ſecand and 
third Term, ſignifying fo is; the third of them 
ſtands betwixt the third and fourth Terms, ſigni- 


Thus, As 4: 8: : 6: 12; that is, 
As 4 is to 8 ſo is 6 to 12. 


Or, what Proportion 4 bears to 8, the ſame Pro- 


portion 6 has to 12. | 
A ſmall! Cypher at the top of a Figure is the 
Mark for Degrees as 159 fignifies 15 Degrees; and 


6 . IM 11 
10=10 Minutes, 14=14 Seconds, 122812 Thirds, 
Se. . : 

But in a Line of Geometrical Progreſnonals, 


o, 1, 2, 3, 4, Cc. placed at the top of Num- 


bers denote the Indices of Integral Numbers ; and 
t, —2, —3, Sc. thoſe of the Fractional ; as ex- 


Plained in their proper Place. 


Share of —— attains, * com- 
mon Experience, to ſuch Readineſs 
and Exactneſs of Speech, as to rea- 
ſon and conclude without the artifi- 
G cial Rules of Logic; and ſome, by 
U A E Degree of natural Senſe, baſfle in Argu- 
$ ment a mere Logician; yet the Art of Reaſoning, 
added to natural Capacity, muſt ſtill be allowed the 
a greater Acquiſition. 
So, by frequent Uſe of Reckoning, one may ar- 
rive at ſuch Skill in Computing, as may be ſervice- 
able in ſmall Affairs; but let the Capacity be ever 
ſo acute, and attain the greateſt Readineſs in this na- 
© tural Arithmetic, yet it can never arrive to any great 
# Height by mere Ideas of Numbers, without writing 
down and ranging thoſe [deas according to the com- 
mon Rules of Arithmetic. 
l am not inſenſible, that a Treatiſe on this Subject 
villl be deemed by many unneceſſary and ſuperfluous, 
after ſo many excellent Books of Accounts already 
publiſhed; but the Apology I make for this ſmall 
Performance, perhaps, will ſatisfy: That I don't find, 
in any Book of Accounts I have peruſed, the on 
Bar B © 


62905 
of this Science ſo clearly explained and demonſtrat- 
ed, or adapted to the Capacity of Beginners, as they 

might have been. I ſhall firſt then explain the Cha- 
racters uſed, and then proceed in the plaineſt Man- 
ner, to difiver the Rules of this uſefal Science, 


The CHARACTERS. 


1, 2, 35 4» 5» 6, 7 8, 9, O. 


1 Ganifics one, or once any thing. 
2 ſignifies twice one, or 1 and 1 added. 
3 ſignifies thrice 1, and ſo on till you come to 
which, ſtanding by itſelf, ſignifies nothing; but 
when ſet on the right of 1, or any of the other Cha- 
raters, it makes them tenfold greater, as 10 is ten, 
20 twenty, c. and when two oo, it makes them an 
hundredfold greater, as 100 is one hundred, and 
when three ooo a thouſand fold greater, as 1000 is 
one thouſand, c. 
But the Cypher on the left of any of theſe Cha- 
racters, will not increaſe - its Value, as o1 is but one 
ſtill, 002 is only two, Sc. 
Therefore Fi igures ſtanding by one AIR are in 
a tenfold Proportion to the left, when no Mark of 
Diſtinction is between them, as in 12, the 1 is ten 
Times 1, or 10 and 2 makes 12: So 3464 is the 
ſame as if they were ſet ſeparately, thus, 
owe, and 400, and 60, and 4, or 3000 


5083464 


/ 


Alſo 987654321 is made of gooo00000, and 
80000co9, and 7oocooe, and 600000, and 50009, 
and 4000, and 300, and 20, and 1. Hence 
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NUMERATION TABLE. 


VC 
"00000000 


Directions for numbering any Quantity of Figures. 

From the Right or Unit's Place of any Line of Fi- 
gures, cut off by a Comma every Six ; the firſt Six 
will be Units, the Second Six Millions of Units, the 
third Millions of Millions, or Billions of Units, Sc. 
thus : : 


3,410414,622198,416219,846754, &c. 


I be firſt Six 846754 = Eight hundred forty-ſix 
thouſand, Seven hundred fifty-four Units; the ſecond 
Six 416219=Four hundred fixteen thouſand, Two 
hundred nineteen Millions of Units, &c. And any 
Figure taken out of this Line may be expreſſed by 
itſelf; as 1 in the third Six is 100,000000,000000, or 
| 0-2 One 


(49) | 
One hundred Million of Millions; and 3, that ſtands 
by itſelf in the Unit's Place of the -5th Period, 
iS 3,000000,000000,000000,000000, or Three Mill, 
of Mill. of Mill. of Millions, or Three Quatrillios, 


And ſo of others. 


21 


Of the e feral Numbers 
"MS: © 90 


J. I 

IT. SR 100 
III. Io WR 110 
IIII. or IV, „ 200 

V. 5 CCC. 300 

VI. . | 400 
VIE. % by. or P, 500 
VIII, g - I 600 
IX. 9 DCC. 700 1 
X. 0 DUC. - 800 

11 DCCCC. or CM. 900 
XII. 12 CIO. or M. 1000 
XX. 4 OY 5000 
XXX. S0 
XL. VVV 

. 30 LXXX. 80,000 
LX. 5 ö 100,000 
LXXX. . 1,000,000 


Note, In the foregoing Literal Numbers, the leſs 
on the left of a greater diminiſhes its Value, on the 
right it inereaſes it. So iv. is v. leſs 1. equal to 4. 


and XC. is c. leſs x. equal to go. 
Alſo a Line over any Number leſs than a Thou- 


ſand, intimates ſo many Thouſands, as LXXX. is 
$0,000, CX. is 110,000, and M is One thoufand 
FROUIAnch, or a Million. . 

E X- 
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01740 EX HMM col 17 

What is the Value of theſe? *, Anſwer, 
CX Come dommmmm— ——_———— 190 
CCD — —— (— E 7 420 
DCC. — — — — 700 
MCL.,— — — - _ | — 1150 
LCM, oc ep ——— 1 950 
MDCC XVI. 1747 
MCC M. —— — — 1,0008000 
IDDIQCCLAIY. » — . —— 5764 
Vicente — 8 785 ag: 3 


Before we 1 Addition af 8 or "mito 
Numbers, let the ; Learner 8 ready at the following 


Tables. i 

g 

Tarr of appiriON. 
18 4 3 & 4 Pu 5 gli ws 
2 &; 2 5'& 5 3 10 & Þ4 j 16 
3&1 2 6 & 8 |, 14 & ww] | 24 
4& 5 9 & 7]; 16 & 61 22 
5& 6 [II & 8 | 19 & 34 24 
6&7] 13 & 9 2 ‚ 0 
7 & + Big 23. & .71 a 
8& 91 19 & 5 22. & +5] uu 
9 & 10| 19 & 9 25-0 4 37 
10 & 10 20 & 7 27 & $1} 36 
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Third Table of MULTIPLICATION, 


FR 

I 
dd 
— 


— 
O 


7 


OO OO 8 = 
= 
td 


Fourth Table of MULTIPLICATION. 
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1 ic J42 
6y8\” 4.8 


93 154 
19 136 | 7 55 49 I 
7<8>is 456 
ot 9 6335 
0 | ; 


9 9 is 8r 


J have divided the Multiplication-Table into four 
Diviſions, that the Learner may get one at a Time 
by Heart, and- ſo by Degrees learn the whole with 
greater Eaſe to the Memory ; which Table being per- 
| fectly 


(8) | 
fectly learnt, will very much facilitate Addition of 
Numbers, and be well ſettled in the Memory before 
it be needed in Multiplication and Diviſion. 


SISISSSSDIIDIUOOSIDS DOGS 


ADDITION of INTEGERS, or 
| | qvhole Numbers. 


Nor, The right Hand Figure of every Line of 

Figures muſt ſtand directly under one another, and 
the reſt in Order, 

Ocher Directions may be left to the Teacher. 


EXAMPLES. 


n 8206 38100 
; 2984 4.3821 
538 „ 62981 
638 4164 38419 
—  : 21082 

382 9814 62198 

398 6214 44441 


3712 4507 3117942 


n 75 


| ( 9)" 
More EXAMPLES. 


e 11111 
ä 2000 
2926 9189 400 
72946 841 600 

398 64 20400 
47 "mop. 50000 
10000 14186 40003 
498 - 208 . 2002 
41 461 10034 
72¹ 64893 IO000 
= III 
930% | = 146570 
— 205978 


Add 410, and 2643, and 56, mY 7002, and 
| 562, and 100, © © 


1077S 
| For Proof of Addition, reckon down inſtead of up. 
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e 
SUBTRACTION of INTEGERS. 

By Subtraction we find the Difference of two 
Numbers, or the Ballance of Accounts. It is no 


Matter how the Numbers ſtand, provided the leſs 
be took from the greater. 


EXAMPLES. 


From 2642 3945 
Sub. 2948 29998 
Rem. 658 29848 
Proof 3642 59846 
From 38260 | 1000008 
Sub. 7984 79421 
Bal. 30276 920579 
Proof 38260 1000000 
Sub. 5463 921462 
From 72921 1410321 
Rem. 67458 488859 
Proof 72921 1410321 & 


ww = — 
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Dr. 41462 19 
238464 
2198 

649 


— —äDüᷣ— 


Total Dr. 4187530 


Cr. 298 1416 

" "292445 

41914 

7 3981 


6 ** 1 


Total Cr. 3318752 


: Ball. 868778 


Proof 4187530 


Proof of SUBTRACTION. 


Add the leſſer Number to the Remainder, and 
their Sum will be the greater, 

For the Remainder is the Exceſs of the greater 
above the leſs, or what the lefs wants of being equal 
to the greater; therefore the Exceſs added to the 
leſs muſt make the greater. 


EXAMPLE, 


8 greater Number, 
6 leſs Number. 
2 Exceſs or Difference. 


8 Proof. 
a C 2 MU L- 


| 1 it be the leaſt Number. 
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MULTIPLICATION. 


Note. The Multiplicand is the Number to be 
multiplied, 

The Moltiplier is the Number by which you 
muluply. 

The Product is the Reſult of the Operation, or 
the Number containing the Multiplicand, fo oft as 
there are Units in the Multiplier. 

Note. The Multiplicand and Multiplier are both 
called Factors. 

And the Multiplicand mould be made Multiplier, 


Mult, 64164 Mult. 94698 
Prod. 513312 852282 
=. 284094 
Mult. 38472 n 5 
By ""W 3693222 
346248 _ 0 4684 
By 598 
Mult, 7486 
By bY 37472 
— £7 42156 
$9832 23420 
2801032 
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Mult. 75849 Mult. 70049 by 1111 


K 


455094 70049 

682641 — — 
530943 77824429 
606792 | 


„„ 


667167804 


Mult. 6984 by 112 
6894 
6984 

6984 


781208 


Mult. 3947 by 12006 Or thus: 
12006 1 3947 
1 12006 
23682 | — 
7894 l 23682 
3947 47364 


47387682 47487682 


Mult. 5493 by 76000 
76000 | 


32958000 
38451 


417468000 
DIVISION. 
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DIVISION. 


In Diviſion are, 

xt, The Dividend, or 8 propoſed to be 
divided. 

2d, The Diviſor, or Number by which the Di- 
viſion is perform'd. 

3d, The Quotient or Number ſhewing how oft 
the Diviſor is had in the Diviſor : Which Quotient 
will be an Integer if nothing remains; but if any 

- thing remains, the Remainder will be Numerator 

to the Diviſor made Denomina:or, which will make. 

a proper Fraction of Unity of the Quotient. 

Alſo. Note, That the Quotient of any Number 
divided by another may be . Fractional-wiſe, 
thus: 


g S8 divided by 4 ſtands 


Fractional wiſe. 


Diviſor. Dividd. Quotient, . 8 
commonly 4) 8 ( 2 or og 
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hs 375 of MULTIPL IGATION. 
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1ſt, Divide the product by either or, the Factors, 
and the other will be the orient, Thus.: 


91 +4 


3 31204 or 41203 


—— —— 
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2d: Multiply the Multiplier by the * 
the Product will be the ſame. Thus: 


3 
4 
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(47) 2 
3d. Subtract the Multiplicand from the Product 
ſo many Times as there are Units in the Multiplier, 
and the Remainder will be nothing. Thus: 


esl 


Ath. Divide the Multiplicand and Multiplier by 
any of the nine Digits. viz. by 1, or 2, or 3, or 43 
or 3, or 6, or 7, or 8, or 9. And ſet the two 
Remainders in the right and left Angles of a croſs 
Line, then multiply theſe two Remainders together, 
and divide the Product of them by the ſame Digit 
the Multiplicand and Multiplier were divided by, 
aud ſet the Remainder in the upper Angle. Laſtly, 
& dividing the Product by the ſame Diviſor, its Re- 
minder ſet in the lower Angle will be equal to that 
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learned from theſe two Examples following, 6 vix. 
EX A MP LE I. = coping out the 3s 


Becauſe there is no- 5 2 


thing but 38 in the 5 X 


Factors, it is plain 
there will be nothing 54 0 
but 3s in the Product. | 


EXAMPLE I. 


But in this Example, os I 
where there is in each 5 
Factor 2 over the 38, — X 
theſe multiplied and 3 40 L 


caſt off, remains one. 
So the Product will conſiſt of 35 . 1 over. 


3 | | | But f 


(19) : 
But why caſting the Nines- out of both Factors 
and Product, by adding the Figures as they ſtand in 
their Places, and noting the Remainders as above, 
is uſed inſtead of dividing by 9, is becauſe 9 be- 
ing but 1 leſs than 10, and the Numbers in their 
natural Situation exceeding one another in a ten- 
fold Proportion, taking the 9s out of any Num- 
bers, the Remainder will be the ſame, as if theſe A 
Numbers were added and the gs flung off : Thus in 
the Product 54 there are 6 nines, and nothing over. 
So by adding 5 to 4 the Sum is nine and nothing 
over. 
Alſo in the Product 40 there are 4 nines and 4 
= over. So! by adding 4 to o the Sum is 4, in which 
there are no nines, - and conſequently 4 remains. 
Whence caſting out the nines, being ſo caſy by 
Addition, was choſe for the Proof of Multiplica- 
tion. : 9910 : 
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1ſt, Multiply the Quotient by the Divides. and 
(add in the Remainder, if any) the Product will be 
the Dividend, Thus: TTY 


4)95(23 


15 95 Proof 
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2d. Divide the Dividend by the Quotient, and the 
Quotient will be the Diviſor, if there be no Re- 
mainder ; but if there be a Remainder, add it in 
when the Quot 
Diviſor. Thus; 4 
2309504 

95 


* 
_ w 


34d. Subtract the Quotient ſo many Times from 
the Dividend as there are Units in the Diviſor, and 
alſo the Remainder, and there will remain nothing. 


23 once 


--aS ; 


23 thrice 
23 four times 


5 f 
IO 5 

3 Remainder 
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4th, Add all the Products of each Quotient Fi- 


gure multiplied into the Diviſor and the Remainder 
5 into 


ient Figure is multiplied into the 
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( 21 ) 
into one Sum, and it will be equal to the Dividend. 
Thus in the laft Sum > | 


80 
12 
3 


95 


sth. Caſt out the Nines from the Diviſor and 
Quotient, and multiply the Remainders, caſting 
alſo the Nines out of their Product; then add this 
Remainder to the Remainder of the Diviſion, and 
ſtill caſt out the nines; ſet the laſt Remainder at 
the top of the Croſs. Then caſting the Nines alſo 
out of the Dividend, ſet its Remainder at the Bottom ; 
and they will agree if right, thus: | | 


4)95(23 M8 
2 N 
— 45 
27 
3 
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4 27 3 = 20. caſt out the Nines, remains 2 
And 2 + 3 the Remainder of Diviſion = 5, which 
ſet above. Then caſting the Nines out of 9g re- 
mains 5, which place below, 3% 
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Add 341. 195. 10 d. 4 and 941 J. 145. 10 d. 4 
and 6 J. 19 5. 29. and 100 J. and 41. 155. and 
1010 J. 8 d. 4 and 195. 1 4. into one Sum. 
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CLOTH MEASURE. 
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| .Yds. * n. ; Ells Eng. qrs. n. 
From, 2: x _Frpm G9a2.132,:; 2 
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Some more Tables of Weights and Meaſures 
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" 7 15 1 Clove 
2 . - 1] 1 Stone 
2 Stones I Todd 
62 Todds 7 make 1 Wey 
2 Weys | 1 Sack 
1] 0 | 3 Lal 
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WINE MEASURE. 


1 Quart 
1 Gallon 
1 Hogſhead 
1 Pipe 
1 Tun 


2 Pints 

4 Quarts ; 

* 6 3 Gallons f make 

2 Hogſheads 
2 Pipes 


BEE R 2 MEASURE. 


1 Quart 
4 = « Gallon 
9 Gallons Beer 
8 Gallons ; K malte 405 1 Firkin of} Ale 
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DRY ME N. 
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Peck 

Buſhel 

1 Coom 

g cQuarterofa Chald.| 

| Z $ Corn Meaſure 
1 Wey 

C2 Laſt. 
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3 Barley Corns ) 1 Inch 
12 Inches 1 1 Foot 

3 Feet or 16 Nails 1 Tard 
45 Inches „ 1 Ell Eogii 
27 Inches t make 1 1 Ell Flemiſn 

2 Yards 1 Fathom 

2 Yards | 1 Poll or Perch 

40 Perches 1 = Furlong 

8 Furlongs J L 1 Mile 


| SQUARE or SuPERFicial MEASURE. 


16, Quarters « of an Inch 1 C.x Ink 


144 Inches x Foot 
SC : 1 Yard 
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640 Acres I L 1 Square mile 
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7 _ 05 L | 1 Week 
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60 (Min.) or 4 of Time | 1 Degree 
30 Degrees makey 1 Sign of the Zodiac 
3 Signs or 90 | 1 Quadrant 
e or 360? . 1 Great Circle of 

| the Sphere. 
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MULTIPLICATION of divers Denominations. 
If x Piece of Muſlin coſt 4 : 14 : 4 what coſt 56 

16h wo 8 Pieces ? 
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. 4. 
What colt 72 Pieces of Flanders Lace at 7: 18: 9 
7 8:4 -—--” per Piece 
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What will 1 8 Bales amount * at * 2 12 per Bale. 
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SUPERFICIAL MEASURE. 


For the meaſuring of board Glaſs, &c. by Feet 
and Inches. Take the following Directions. 
iſt, Feet multiplied by Feet produce Feer. 
2d, Feet by Inches every 12 is a Foot the reſt 
Inches. 
3d. Inches by Inches every 12 is an Inch, and 
each 3 a Quarter. 
th, Feet by Quarters of an Inch, each one is a 
Quarter of an Inch, 

E X- 


(32) 
EXAMPLE. 


A Piece of Wainſcot is 8 Feet 6 Inches long and 2 
Feet 9g Inches broad, what is the Content. 


Feet. Inches. 
2. 6 


4 


Anſwer, 23 Feet 42 Inches. 


A Plank is 13 Feet 4: Inches in Length, and 1 
Foot 54 Inches broad, what is its Content? 
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Feet. Inches. 
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57 


19 . 
; Inches. 
Anſwer 19 4 
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Length. Blreadth. Content. 
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„% : 9 0 1 5. 
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9 : 5 —I 4 — 12 63 


Tot ze '4þ 
EXAMPLES in Solid Meaſure, 

A Bale of Goods is 3 Feet 8 Inches in Length; 
in Breadth 2 Feet 6 Inches, and in Depth 1 Foor 
10 Inches, what does it Meaſure ? 
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(34) 
A Cheſt is 3 Feet long, 2 Feet 9 Inches broad, 
and 2 Feet 6 * deep, what 3 is the Solid Content 
: In. 


Length 5. : 0 
Breadth 2: 9 
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DIVISION of divers Denominations. 


lk. a Man In 12 Months ſpends 64. 187. 9d. 
wn will his Expence be for 1 Month: 


VVV 5 1 | OE 
* : 3+ The Anſwer, 


12) 98 (8 i Ou 


1, 18 28 
e 24 add 


12) 39 (34% or 2 
36 
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F 2 A Prize 


(360. 


A Prize of 94757. 165. 8 d. being divided 
equally amongſt 747 Sailors, what is each Man's 
Share after is deducted for the Captain? 
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The Clothing of a Regiment of 740 Men comes 
to 3000 4, how much is that for each man. 


740) 3000 (( 1. 
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REP US- 


* E DU CFT Io N. 


1ſt, Reduction of Multiplication brings a Num- 
ber of a greater Denomination into a leſſer z; as 
Pounds to Shillings, Hundred eee into Pounds, 
Ounces, Sc. 

2d, Reduction by Diviſion . leſſer into 
a greater Denomination; as Pence to Shillings, 
Drams to Ounces, Sc. 

3d, Reduction by Multiplication and Diviſion to- 


gether in the ſame Queſtion, is uſed. in changing one 
ſort of Money into another. 8 
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EXAMPLES ef A H. 
FIRST SORT. 
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In 7498 : I 29 , how many Farthings ? 
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SECOND. -SORT. 


In 7198695 Farthings, how many Pounds, Sc. 
4) 7198695. 
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210) ) 14997]2 
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7498 : 12:94 
THIRD SORT. 


In 4638 8 how many Pounds? 
21 


L. 4869. : 185. 
VVV 
In 784 Moydores, how many Pounds and Gui- 


27 neas? 
— | | Guin, g. 
5488 | 21) 11168 (831: 17 
1568 | _ 
20) 111618 66 
; = 63 
"Ls B59 309 Ap 
| 28 
21 
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(4 ) 


5 4. W 
Reduce 846: 3 1 14 to Pounds. „ 
> C. 9. . 
— or rhus: 846: * 
3387 LK i 
28 —— 
—_—__ 16 92 
27110 846 
6774 iP 846198 
94390 It 948;01b 
Or thus: 8 46: 3: 14 15 
8 46 
84 6 
846098 
94850 Ib 
Cu 
Or in this Manner: 846: 3: 1 
: | 846 
846 
846 
98 
* 
Tat 1 is 100 X 846 = 84600 
10 x 846 = 8460 
2 x 846 = 1692 q I 
98 =3 


T7 
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Or 100 X Babi 3 846 
12 * 846 4. 98 = 19250. 


94850, 
Which laſt may ſtand thus in the ſhorteſt manner. 


. 14 
10230 


94850 Ib 


4 2 coo ww... o* 


In 94850 Pounds, how many Hundred-weights? 


28) 94850 (3387 
84 — 
— 2 846 ; 3 : 14 
108 T we” 1 15 
84 Or thus: 112) 94350(840 5 3. 14 
— OED gt 
108 x — 
84 525 
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265: 
224 770 
— 672 
2130 N | 
196 98 = 3 : 14 
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G | Reduce 
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Tuns C. q 15 cx. dr, 
Reduce 93: 13: 2: 12 : 13 : 14 to Drams, 
8 ä 
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5 150 1875 C. 5 
155 ä 4 N "TE 


7502 qrs. » 

. A : | 

| 60028 
15004 | 
— In 33777630 Drams how 
210068 W many Tuns? 
0 - 
— 16)53777030 (14 
1260421 * St tne, 
210068 16) 3361101 (13 
3361100 OZ. 28) 210068 (12 
. 16 — — 

: —— 4) 7502 (2 
20166620 | 
33611041 | 24001875 

'. $8771630 drams © 923 


Ste Tl dl. dr, 
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In 7464 Tan, how many Galloos 2 
4 Fu K % 


29856 Hhds. 
63. 


— 


89568 
179136 


1880928 Gallons. 
ITE 


15047424 Pints. 
Reduce 1 5047427 Pints to Tuns. | 
9) 16047 4 


= 63) 1880928 


40 29856 


„ Tuns 
Ih oz. dw. 
In ß 4+ 2 how many Grains? 
Anſwer 477472 


In 347 Dollars, at 4 5. 6 d. per a how much 
Sterling + 1 


Anſwer 78 1. Is. 6d, 

In 645 Flemiſh Ells, how many Znglifo © 

Anſwer 387 Ells Engliſh, | 
G 2 | The 
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\ (<44-) 


Loo es — 
UE#ESESCE6050060000000050 


The RULE of THREE. 


207 63 
N a Queſtion cheep are three: Things propoſed 
(which occaſions the Title) in order to find a 
Fourth, which ſhall bear ſueh Proportion to a 
Third as the Second does to the Firſt, 7. e. contains 
(or is contained in the) Third, foofren as the Second 
contains 24 is contained in the) Firſt. 

For the right ſtating theſe three Terms, obſerve, 
Two of one Sort; and one of à Different; that of 
a Different muſt be placed in the Middle, and that 
of the two whoſe Value is given in the Queſtion, 

muſt be ſet firſt, conſequently the other will be the 
Third Term. 

Having thus ſtated the Queſtion, The Rule for 
working a direct Queſtion is: 

RULE. , Multiply the Second and Third 
Terms, and divide the Product by the firſt Term, 
the Quotient will give the anſwer in the fame Sort 
as the Second Term is reduced =: 

Note, Let the whole three Terms be 1 
thus: The Firſt and Third to the loweſt Denomina- 

tion any one of them is epos in, and the Se- 
cond to the loweſt ICS Ms 5 


EXAMPLE. 


If 3 Yards 2 2 97 85. what will 70 Yards coſt 
at the ſame rate? 
Thus 
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Thus ſtated according to Direction. 
J 4 55. 0 50 5 


16 J. 165, Anſwer. 


If 167. 165, buy 59.yds. how many will 2 /. $5. 


purchale? 

. 5. 3 ds. £ 4 

1 16 1 1656 ——2 18 
2. | 48 oo 
-$96-—— | 448 ' 48 

4 | = 224 
336) 2688 (8 yds. Anſwer. 

2688 | 
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QUEST. L by 
What will the Carriage of 17 C. 3 rs. 11 55. | 


tome to, at the Rate of 


| 6 
4: 12 


7-6. per C.? 
EC 


d. Ib. 
232 11 


£ 0:4: 


112 


17 


(470 
If 61. 45. 1144. be paid for the Carriage of 
17 C. 3 . Ir Ih, what was paid for the Carriage 
of 1 


*. q. 15 e 4. 15 
If 17: 3:11 — 6:4 : Hy —L 
17 20 WO 

I7 5 — 
17195 124 
e 12 
1999 N 
1499 
= 


1999) 599 5997 (3 Farthings the 
5997 Anſwer. 
au 1 
A Grocer bought 3 C. 1 q. 14 th of Cloves at 
the Rate of 25. 4 d. per Ib, and fold them for 527. 
14 5. whether did he gain or loſe On the Bargain, 
_ how much? 


15 p §. . * C. q. 15 
If 1 — 2:4 — 22 
12 3 X 
8 2 
28 3142 
. . 378 
£52 14 28 
44: 2 
| 3024 
8 : 12 756 
12) 10584. 
210)88|2 


Anſ. He gain d 81. 125. F 44:2 


(4E) 


QUEST..IL 
A Draper bought of a Merchant eight Packs af 


i” Cloth, each Pack contained 4 Parcels, each Parcel 


10 Pieces; - each Piece 26 Yards. He gave after 
the Rate of 4k 165. for 6 Yards ; what came the 
8 Packs to, and what was it worth per Yard: 7 


Yds ; 8 Yds. 
If 6 4 : 16 8320 
20 | 96 
8 — —— 
4 96 49920 
— 74880 
32 
10 60798720 
320 ao) 1331210 
t e . 4 
— S 
— 76 LA _—_ Yard. 
8320 


QUEST, Iv. 


A Merchant bought 436 Yards of broad Cloth 
for 8 5. 64. per Yard, and fold it at 105. +6. per 
Tard; What was his Gain? : 


If 


(41) 
„ r 
If i ——1 : 10 - 430 
1 22 
22 872 ; = 
. — 87 
„ — — 
* 1299392 
„ 20% 5g: 4 
L. 39: 19: 4 Anſ. 
QUEST. v. 
A G(lasmith bought a Wedge of Gold which 
weighed 14 Ib. 3 02. 8dwts. for 5147. 45. what 
did he pay = Ounce | ? 4 | 
Fp 02. . A 
FP 144 I 
12 Nö 8 20 
oh 10284. 20 
20 x 20 | 
3428 3428) 205680 ( 61 
20568 2{0 31. The 1 
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QUEST: VE 


If Tobacco which coſt 13 d. per Ih. be ſold for 
18 d. per Ib. what is gain'd per Cent? 


. 4 „ 
IH 123—5 100 
9 20 


Y 


24000 


= 8 
—(12 


13) 120000(9230 
117 


I. . 40 
Anſwer 38:9: 24 39 


QUEST. 
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QUEST. vn 


If in four Weeks one ſpends 135. 4 d. how 
long will 53 J. 65s. laſt at that Rate 


Anſwer 6 years, 47 days, 2 hours, 24 minutes. 


Note the Year here is reckon'd 365 Days 6 Hours. 
See the Work the next Page 


QUEST. VIII. 


A adi ſends over to France 482 Tuns of 
Lead, at 4/7. 105. per Fodder, i. e. 194 C. what 
Quantity of Wine at 30 l. per Pipe, may be ex- 
pected in return? 


Anſwer 74 ; Pipes; I 9 Gallons 


See the Work-in the next Page but one. 
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„„ Tun. 
If 192 — 4:10— 4382 
2 20 20 
39 90 9640 C. 
| 2 
19280 
90 
8. 
39) 1735200( 44492; 
150, _ 
3 
1565 N 
192 
156 
„% N 360 
056109) 444]98{ 32 
Pipes 74: 92 
18 126 Gallons in 1 Pipe 78 
658; | 12 
184. 
92 
6400) 11 52 . 
19 Gallons 


Pipes Gall. 
Anſwer 74, : 19 
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INVERSE QUESTIONS. 


RU LE. Multiply the iſt and 2d Terws, 
dividing their Product by the 3d after due Reduction, 
and the en is the Anſwer. 


QUEST. I. 


Suppoſe the beſieged 1600, and Victuals to ſerve 
. em 3 Months; how many muſt depart the Gar- 
ron that the ſame Proviſion may maintain the re- 
en 5 Months ? | 


Mo. Men Mo. | 


8 8 
AY : * , 
=Y 


IF z 1600 5 
3 
1 1600 
5 4800 8 : 960 


„ 640 to depart the 
5 Garriſon. 
2 U E s ” . 


How many Yards of Stuff 3 Quarters wide will 
hang a Room which requires 420 Yards of 5 Quar- 


ters wide? 
qrs. yds. _ qrs. . 
If 5 4400 — 
4 b . | | : _ 5 a 
3) 2100 
N 700 yds. i A 


QUEST. 


(47) 
CEA EST, BE 


If a Traveller goes 116 Miles i in 6 Days when 
the Day is 17 Hours long, in what time will he go 


the ſame Journey, the Day being 12 Hours 30 
Minutes long? 


Ho. Days Ho. Min. — 1 I 


If 17 — 6 12 : 30 * { 
Go -- . } ah a „ 
| | _ "x 
1020 7506 9 
6 | 
750) 6120 (8 5 
6000 
1210 


or + neareſt, 
7510 


QUEST. I 


If a Penny-white-Loaf ought to weigh 8 aun 
Troy-weight, when Wheat is fold for 65. 65. 


. Buſhel ; what muſt it weigh when "FOOL is ſold for 
45. Nt Buthel : : 


1 OZ. 5. 
* If 6 6 8 1 f 
' | I2 7 

78 48 


5 a * 1 b DD DIS 
— 


48) 625 (13 Ounces the Anſwer. 
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bons PROPORTION, 
Or the DouBLE Rol E of Taz. 


EXAMPLE. 


* T0 If 1907. gain 67. Intereſt in 12 manths; how 
. n will 3007. gain in 9 Months at that Rate? 


* J. 3 4 


=O Fig, If 100 — 6 ——— 300 
a 8 
| 1100) 18100 
Mo. J. Mo. 
Then if 12 ——— 18 —— 9 
9 
n 
227 
Anſwer 13: 10 Ting 13: of =2 or 105. 
Or thus at one Operation. 


” 3 
If 100 — 12 — 6 300 9 
= 9 
1200 2700 
6 
3 
Anſwer as before 430 04 L. 13 1 =& or 105. 


* 
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QUEST. . 


If the Carriage of 5C. 3 qrs. 150 Miles, coſt 
31. 75. 4d. what muſt be paid for the Carriage of 
7 C. 2 qrs. 25 Ih. 64 Miles, at the ſame Rate? 


„„ C. qrs. 15. 
Fiſt If 323 — 3:7: 4 —- 72:23 
5 20 77 | 


- ES  Tnen, 


Then if 


FY ** * 
2 4 
+ . £ 4 
= 2 


(50) 
Mil. Far. ot Mil. 


150 — 4341 — 64 
. 
17364 
26046 


1510) 2578204 | 1852 
i "pas 


— 463 
127 12— 
120 318: 7 
* 210 — 
78 1 : 18 
BG 
* 
3⁰ 
214 
1 1 


Anſwer 1 
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The RuLE of PRACTICE. 


The even Parts of a Shilling. 


5 „ 
x _ 

8 * | 
r 4 

+ +81 
1 1 
C 6 1 
| 


J 
th. | 
4632 at 1 d. per 15 


, 


Shots 1 38106 
L. 19 : 6 The Anſwer 


. 
N 341 at 1 4 per Ounce. 
d. ——— 
1 r 


28: 5 
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N 
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( 52) 
Or thus oy the Rule of Three as a 


Froof 
cn. d. 2. 
pls — 11 — 341 
- 77S 5 
| "ans 
5 4)1705 + 
12) 426 
1 
210) 315: 6 


4 


An ſwer as before 1 


3 
5416 at 1 1.207 15. 


: 15 261 


-=»--- I12 2: 


Ore” UE II ©” 


B 


- 789 : 


IT 


39:9:10 Anſwer 


Yds. "Lp 
3149 at 2 + per Yard. 


-- -- 131 2 


-—- <064 £86 


27 


——_— 


- = - 6gl6:: 


O2 


T. 32 


: 16: 05 Anſwer, 


Fills, 


vi þÞ 


oo] »« wo] me 
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| Ells. d. 


739 at 34 per Ell. 


2117 The Anſwer. 


Ells. d. 
5102 at 4x per Ell. 


1700: 8 


2 


3 
23 


ͤ— m— 9 — 


19616: 44 4+ 


L gn 5; p7 The Anſwer, 


Yds. d. 
5125 at 5+ per Yard. 


170: 8 


04: © 
24 for + Yard 


2314 : 


kn 41 {16 


: 10p The Anſwer. 


Ys. 


A4 0 


wi] 


co] 4 of 


$| = wa] 


x per Yard: 


12108 4 3 

* 1 f 

609: 4 —— 

75:8 4 + 

47F for 4 Yd. 
18902: 04 


= 94: 12:05 The Anſwer. 


15. oz. d. 

426 : 10 at 7 + per Iþ. 
— —62.— 
142 8-1. 3 2 

186 60 . 0s 

26 : 7 4 2 

4 

2715 : 65 


L. 13 go 5 62 The Anſwer. 


TT 


4 Pm 2 


200 


IL. 25: 5: 10% A 2: 


ict for I5 oz: 


— 


gols : 45 


. 5: 44 The Anſwer, 


C «6 - a8 
346 : 3: % at' 15 5 $80 
ri<t 4 qrs. f 
43:3 n 1, 2 = 8 4 

ü r 4 þ 
5006 100 14: 24 


* 


a 


4 420 


„ 


$Þ» of » 6] 


12 


9. Ih, 9. d. : 
1:7: at 4:9 er C. 
. . 
| I | 41 22 T 
1675 3 * 
5 
Al 1 5 T 
3]-- - 110: 
+ 9 27: 67 qr. 155 
1 8 
| 20 726818 : 77 
2 634 877 The Anſwer. 
:Tons C, q: . 4 « i. 
463:16:3! hot 12: 6perTon.. 
72 2 . d. a 
— }. . 3: 12); 6 
926 CW. ———— 
5.32410 10 2 1:16: 3 
8 1: 1 
60:2 1 3: 5+ 
— Ur2 111 9+ 
210336218 1 10 
— 4 5 555 
I. 1681: 8: 8 Anſ. — — 
3 1 
or 615. 2 d. 
| But | 


6 
But thoſe Sums may in ſeveral Caſes be eaſier done 
by the even Parts of one Pound; on which Account 
J ſhall give a few Examples, and ſo conclude the 
Rule of Practice. 


Wie N of a Pound. 


Tn + 1 fi FA 

* * 20 F 

5 er | 
| 6 F210 

2 x 
555; ͤ bd 
I 34: 2 8 | 
e es | T | 
„ 
C 10 uy tC = {4 

.] |, #4 : Yds. 


I || | 643 at 15. per Tard. 


* E. 32 3 s. Anſwer. 


] Yes. 
463 at1s. 8 4. per Yard, 


— 
. © 
7. 
5 
— 


| en 84 "Adfwex. 


| | | | Elle ä 
8 546 at 15. 104 d. per Ell. 


g. q-. - 
1 8 lr 1!--:45:: 10 | 
3 1 = 
214511 8]|- = -4 11 
d. 
( :2 59 


12 „: % 
| K Rok Dozen 


3 
3 
I 


5. 
101 


3 


4:40 
£3 @ 
1: 47 
L. 54 : 1 44 
Yds. 3 
74.64 at 16 : 105 per Yard. 
373 7 8: 577 
| 1 =* 2: 17 
105-20 - 
10: 
„ 
TIES 
10 : 64 
L 529 19 WY Anſwer. 
C. q. th. "2 
347: 3:20 at 1:12 : 67 per C. 
173 210 f AE . 
1212 62 
34:1 qs. — 
Wo © 16:37 
321332656 wang 8: 15 
| 1 
I: 1: 82 16=3C, I: 14 
1 «4D 2 2+. 4=x W 
88 I 10:23 
5 44 'P 9: 4 C. 


. ie (59) 


%” 
7365 3:14 at 8219: GperC, 
8 8 — 
— 2221 48919 
s, | 1.58920 1 : 43-10% 
100 K 1 368210 . 45 
4. | 14 = Fi 2: 8 
5] 2 10 1841: 5 _ 3 
| J. | 7:17: OF 
46 1 1473 e 
d. | 5. hg 
64-41 4] $4: 2:6 q. I. 


L. 66 108: 14: 64 Anſwer. 
| | | N 
1 [Tons Cal - + a 4 © 

32 11:3: 18 at 12:24: 10 per Ton 


= 7:17:04 for 3: 14 


| „ CW. —— 
| — 10. 6 £7 38 
3. 4.4164 22 1 
10% 17:10 qrs. 
1 8 21 6: 44 
FX ä | = „ 2F 
"alot 4 5: 1 9 8 = of2 10 
8: 4: iS. $==DL Io 
- — 2=- 2+ 
4429: 1127 N ; 
. 8:4: 57 | 


K 2 | Proof 


66⁰9ů 


Proof * the Role of Three. 


Tons. 8 Tons. C. q. 15 
If 1 — 12: 14: 10——347 : 12: 3: : 5 
20 20 2: 420 
- 20 == a | 6952 
DE tl:713 4 
80 3038 27811 
= a. 7 28 
640 by 222306 | 
160 b : + 65022, 
2240 hh 
9 
3893030 | 
2 ; 2336178 
| 22410) 238 134400 1063 100 
1 : 
. . 4429: 11:8 
The Anſwer nearly. 
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T AR E and T RE T T. 


ARE is an Allowance for the Weight of the 
Bag, Cheſt or Hogſhead, Sc. in which Goods 


are put. 
Trett is an Allowance of 4 Ih for the Waſte, 


Duft, Sc. that may happen in 3 Goods. 
Clough is an Allowance of 2 Iþ upon every 

Draught exceeding three hundred Gros, or 336 Ib. 
Subtile is the Weight of the Goods after the Tare 


is deducted, but not the Trett. 
. Weight i is the Remainder when all the AF 


lowances are deducted. 


QUEST L 


” 7 Baggs of Raiſins, marked with the Groſs 
Weight, as follows, Tare 20 fh per Bag, what Neat 
Weight. 


| : q. Ih. 
0 
V 
„„ 16 
. 25 
8 12 
20 „ 6 2 18 
3 G. 5 21 
11) 140 (1 57 .: „ 23 Teva, 
112 rt: £3 : km 
28 36: 1: 232 Net was 


2 QUEST. 


( 
QUEST. u. 


In 467 C. 3 q. 17 lb. Grof, Tate! . per 
how many C. Neat? 5 18 


5. bb. ©. q. w. 
＋ 112=—15 —497 : 317 


| a 786075 (7018% 
784 
207 52405 Groſs. 
112 „eie Tate. 


955 112)453864(405: 0: 26% 


896 448 Neat wt. 
59 586 
| 560 
26% 


3 aner. 


QUEST. kt 


In 10 Hhds. of Tobacco, the Groſs Weight and 
Tare marked particularly as under, how mych 


Tare 2 


Neat 79 : 2 : 18 


QUEST. I. 


Neat? 
Groſs Weight, Tare. 
. q* + q- 
I——8 : 1 : 24 1 2 
7 1 . 
5—9 O 6 I * 
4—6 : 3 : 27 2 is 
5——8 2 12——1 0 
6——8 1 26 1 I 
3 9 Liwonmunees' 2 
8 —7 4 520 . 
——5 „ —1 3 
19——6 $ 2 0 : as 
| Groſs 82 0 „ 
2 


In 463 C. 3 q. 14 Ib. Groſs, Tare 1+ Dc. 


how much Neat? 


Aliquot parts of 112 5. and of 14 


15. 

14 T 
16 is 4 + 
28 + 
36 * 


1 
14 is 1 


:. 14 Groſs. 


463 = 3 

66 : I MP Tare. 

5 ky 2 : 12 Neat Weight, 
ov . V. 


In 346 C. 19. 21 kb. * Tare 14 lb. per. 
how much Neat? 


. 


In * C. 3 9. 2 lb. Groſs, Tare 21 
bow much Neat? 


546 1 : 21 Groſs. 

68 1 6 Tare. 

T7 of 1 5 Neat. 
.QU E 8 T. VI. 


Ib. per C. 


r 
675 3 2 Groſs 
„ 1: wt 

42 10 : 267 
— ee ee 
120"; 2; : 28 Tae” 
549 0 : 62 Neat. 


QUEST. 


( 65) 
Q U E S F. VII. 
In 798 C. oq. 24 Ib. Groſs, Tare n per 
C. now much Neat ? 


- C. Ib. 
th. 798 : 24 Groſs. 
14 8+ 99 3 


32 is ET 24: 211 
174 : 12 Tar. 
623 nd Neat. 
Q U E S BE 


In 942 C. 2 q. 201h. Groſs, Tare 27 15. per C. 
Trett 4 15. per 104 Ih. what Neat? | 


q- 
O 
I ths x 
7 mY 49. - 
3 
2 
2 


942 : 2 : 20 Groſs. C. q. 15. 

- 26)715:1: 20(27 : 2:14 

i6:=>4 134 7 3 i. 52 ö 
=x 07 {8 97 — 
2=x 16: 3: 9x 195 
11210 6-385 182 


0 La 28 


I 
5 . 4 
26)715 : 1 : 20 Subtile. — 
— 206)5302 
427 14 Treu. 52 
687 : 3 : 184 Neat. 1 
26)4.8(L 
a6 
22 
8 
26088103 


———— 


10 


LF © QUEST. 


Ne C. q. lb. 26/20: 3: 340: 3:52 
I 6:1: 14  < 
TT 8:0 — 
3 4:3: 26 2608303 
1 78 
ien © 5 
S <a 8 28 
4E 11: 1: 5&5 — 
10. — 26014305 
=: 122 130 
99 : 0 : 22 — 
4 = 0 3 7 13 
1: 3: 7x Tare — 
— — _ 262 
20 : 3: 22 Subtitle, - | 
> 4 2. 54 Ti, "79727 262 
I9 : 3 : 262 Subtile. Bo | 
13 Clough, 8 
—— * / 2 28 
19 : 3: 13 Neat. Requir'd. —— 
TR 658 
2486) 2238 (13 — 
1687/68 | 
2 2238 
558 
\ 504 
54 


 QVUESB N 
In 4 Hhds. of Tobacco weighing as follows ; 
Tare 9 15. per C. Trett 4 I per 104 th. Clough 
2 Ib. per 336 Ib. how much Neat? 


OF 


(667 
ooοννοονοοννονννννẽEß̃ae 
0 F INTER 1 * 


langle Intereſt is that which is paid for the Dead 
of any Principal or Sum of Money, lent out 

for ſome time, at any Rate per cent. agreed on be- 

tween the Borrower and the Lender, which accord- 
ing to Law, ought to be but 5 J. per cent. per Ann. 


QUEST. L 


| What is the Intereſt of 597 l. 16 5. for —_— 
at 5 l. an ? | | 

l. 3 355 
I 8 5 — 597 : 16 


Anſ. 29 ; 17 : 


Ls ( 


(0829) ) 
QUEST. II. 


What is the Intereſt of . 18s. 8 d. at 
8 J. 4 cent... * one Year. 5 


J. „ 1 „ 
If 100 — 5 10400 : 18 : 84 


_ * r 


— 


520004: 13: 74 
20 0 


0193 
| 12 


„% — ; my 
Anſ. 520: © : 11: 028 4 
100 


If it be MN SY to find the Intereſt of any Sum 
for two or more Years, multiply the Intereſt found 
for one Year as before, by the Number of Years 
required, and the Product will give the Anſwer. 


QUEST. III. 


What is the Intereſt of 944 J. 125. 4d for 
Tears, at 4 l. per cent. | 


If 


669) 


] * . | 2 
If 100 4 510 944: 12: 4 
33 4 
3778: 9: 4 
AS 3 © 2 
Os os 42]50-: 15 2,6: 
42 10 7 14 20 
* 
— — 10115 
297 : 11: 0x Anſwer. 12 
1186 
4 
3144 


"QUEST. I 
| What is the Intereſt of 660 J. 1555 82 d. for 5 


Tears 9 Months, 14 Days at 3 ak cent. Pit 


If 100- 3} —— 66 15+ 8% 

. O 32 : 

Re . 5. ” 5 - . — — — 2K 
a4: 15: 7 982 7 12 
5 8 — = 1 3% % 


F  : | 6 : 3: Bs 


og: 17: 17 Int. for 5 Yrs: — — 
4 12 : 7: 9 fre , 18 3 1nd 
6: 3: 104 for: g 20 
x] 1: oO: 74 for 14 Days. 
— 1 "nn 
143 0 : 24 Anſwer 12 
7106 a 


QUEST. 


(70 
QUEST. V. 
What Commiſſion Money will come from 6481. 


"I 326, 2 1 per cent, ? 


J. J. 5 
2 — 648 : 17 2 
__ ” 22 
; 1297 : 14 : 4 
324: 8:7 
5 1 1 
4 © 4.4 20 
Anſwer 16: 4:5  —— 
4142 
12 
51 5 


QUEST. MM. 
hat Intereſt is now due on a Bond of 634 J. 
ee at 4; J. 3 from June 15, I 745) to 


. ' | -j | 
— P. 2747 3 I | 
i100: 5 634: 16:4  Funte—15 


44 | Juy—31 
— — Aug.—31 
2529 : 52 4 Sept.—10 
| : 21 — 
; Key 14 * 7 
2697 19 : 5 
20 


385 
26: 19: Int. for 12 
one Year. —— 


(672) 


Days. „ Days. 
365 — 26: 19: , — 7 
20 | 
— 965) 2253500 6173 
539 2190** 
2 — lus 
Ny | 633 * TY k 
6475 365 2 1208: 7 
4 — 20. — 
— 2680 2 
23900 2635 
87 
| X 1250 
181300 1095 
207200 a 
155 


365) 2253300! 


Im | F- 
26 : 19 7 Intereſt for 1 Year: 


040 5 9 2 Intereſt for 2 Years, 
6: 1 Intereſt for 87 odd Days. 


60 2 92 Total Intereſt of the Bond 
for the Time required. 


QUEST. VII. 


What 1s the Intereſt of 946 J. 14 5. 10 4 at 351 
Per cent. from July 21, 1741, to April 7, 1747? > 


* 3 


It 


(73) 


If 100 — 32 — 946: 14: 10 


2 " 2840: 8 
33: 2 : 82 Int. for 1 Year. 473: 7: 5 


5 k \ —— — — 


— — - | 33113 A 
1656 13: 6+ Int. for 5 Years, 20 | 
23: 12 : 04 For the odd Time. —— 


— — | 271 
189 : 5 : 74 Anſwer. I 
$103 
4 
2152 
Days. „ & Days. 
Then if 365 — 33: 2: 82 260 
| | © — | 
— - Fuly—10 
- G02 | Aug.—31 
12 HSept.— 30 
— 04.—31 
7952 Nov.—30 
4 Dec. —31 
— Fan.—31 
31810 Feb. — 28 
260 March 31 
woke — Abril — 7 
1908600 —— 
63620 260 
365) 8270600 ( 


om. 
365) 8270600 ( 22659 
730* 4k . 4) 


ABREVIATIONS at 5 per Cent. 


EXAMPLE. 
What is the Intereſt of 642 J. 51. per cent.? 


In the common Way it ſtands thus: 
6 J. J. 
If 100 5 642 
1 


3 
CH 20 
Anſwer 32: 2 


2100 


. 
. | 


If 100 — 3; —— 946 : 14: 10 
3 5 
for 1 Year 473: 7: 5 
5 „ 88 
| I | i. 
163 13: 6+ Int. for 5 Years, 20 
23 : 12 : 04 For the odd Time. — 
5 — ; f 271 
5 : 7+ Anſwer. 12 
8103 
4 
2132 
Days. . Days. 
Then if 365 — 33 : 2 : 82 260 
| 35 e | 
Tuly—10 
662 Aug.—31 
"2 _ Sept.—30 
To TOI - OR. —31 
7952 : Nov.—-30 
4 Dec. —31 
— Jn.—31 
31810 Feb. —28 
260 March 31 
8 Abril — 7 
1908600 e 
63620 260 
365) 8270600 ( 


355 


365) 8270600 (22659 
7304) 
— 5664 + 
970 12) — 
730 4712 :0 
200 
2406 2712 50S 
2190 


— — 


ABREVIATIONS at 5 per Cent. 


EXAMPLE. 
What is the Intereſt of 642 J. 5/1. per cent.? 


In the common Way it ſtands thus: 
1 71. l 


If 100 —— 5 — 642 
5 
32110 


3 20 
Anſwer 32: 2 


2400 


thus: 


(74) 
| Now becauſe 1 100: 5 :: 20: 1 it will ſtand 


J. I. J. 
If 20 — 1 e 2k which needs only be di- 
210) vided by 20 to give 
I. 32: 25. the Anſwer, | 
So the Intereſt of 
„„ 3 5 7 
% ᷑F M per cent. 
c 20) — | — | | 


S=21 : I4 10 
Alfo the Intereſt of 


) 8 
7446: 19: 54 at Ox per cent. 
420 ĩð⁊— | 
VVV 


„ 6: $5. 15 U. per cent. 


* 


* 


Anſwer 46: 13: 87 Ir 6s 2 per cent. 


Laſtly, at 72 J. per cent. 


5 
e 5413 1 4 
210 —— 
. 
. : By for 2+ J. per cent. 


Anſwer 40: 15: 4 for 72 fer cent. 


- 


Compoud 


(75) 
eee eee eee 


Compound Intereſt. 


Compound Intereſt is the Intereſt for both Prin- 
cipal and Intereſt; for when the Simple Intereſt is 
due, and continues unpaid in the Hands of the Bor- 
rower, Intereſt ought to be paid for it as well as the 
Principal firſt lent; becauſe if the Intereſt were re- 
ceived, it might be put out to the ſame or a diffe- 
rent Hand as a Principal. 


EXAMPLE. 


What 1s the Compound Intereſt 0. 5501. for- 
born 32 Years at 5 J. per cent.? 


550--- 550 - 
$9 2-10 = 
577 : 10 27150 
20 
10000 
"i J. [ s 
If 190 — 5 — 577 10 
| 5 
| 28187 : 10 
$77 : 10 "#9 
25:: 3 6 — 
— 17150 
606 7 + 6 " 
600 


31:16: 8 


| +| * 


636 


15: 18: 4 for 6 Months. 
Iz: 107 


652 


242 


24 Total Amount. 


I2 


22 Anſwer, 


* 


Or 


(77 ) 
Or in the more e compendious Way. 


CE 
550 
27 2 10 


577 * 10 Amount for 1 Year 
: oy 6 


606 : 7 : 6 Amount for 2 Years 
30: 6: 42 


* 8 


636 : 13 : 102 Amount for 3 Years 


21 C167 85 


xs 5 LE 4 Intereſt for 6 Months 


| * 5p 25 : 22 Ants 32 Fears 
Deduct $50 * 256 o Firſt Principal | 


102 : 12: 24 Total Intereſt required. 


A ſew Queſtions in Simple Intereſt, at a a fractional 
Rate per cent. 


QUEST 4 


What is the Intereſt of 560 J. 155 6d. at's J. 
per cent, for 3 Months? 


1 


1607 

. | 
— . 
92 For 1 Fr. 2: 16: 04 


4 


— 3 Mo, 2 o 14: 0 Anſ. 
3172 | 
QUEST... IL 


What is the Intereſt of 746 1: 19 5. 2 d. at T l. 
per cent. for Is Years? 


J. I T, L 5. . 


If 100 Ly 746 :19: 2 
T 


2148: 19: 85 


20 
1 | 9179 

4: 25 97 for r Year: — 
3:14: 8 "I OE 
1170 


QUEST. 


6 
QUEST: II. 
What is the Intereſt of 1000 J. at J. per cent. 


for 1 Tear? 5 3 
of | 4 2 
If 100 1 1000 
| 3 
4) 3000 
1 | an 
Anſwer 7 : 10 | 20 


QUEST. Iv. 


What is the Intereſt of 609 l. £27. 4d at ⁊ J. 
Per cent, for 23 Years? 


If 100 =609 : 13: 42 


* 

5 

_'$)3048 : 6; top 

3481: 0: 102 

1 3 16.1 mn 09 TY 
1 — | 16|20 
5 8 12 
I: 5 * 4x — 
— ——— 2450 
8 : 17 : 94 Anſwer, 4 


2101 


FELLOW 


(80) 
eeseeeee een 


FE IL. 'E OWSHI P, 
Without and with Time. 


Ueſtions without Time are worked by this 
Proportion: 
As the whole Stock is to the whole Gain, ſo is 
each Man's particular Stock to his particular Gain. 


EXAMPLE. 


A, B, and C make a joint Stock, viz. 


5 
B= 624 
* 6 


"Total 1 1 the 


T "I gain 2801. what Part of it . to each 
Partner : ? 


Then 


(381) 
yy . 
Then If 1600 — 2 80340 : 
| 11200 
1400 


16loo) 15 12400094 
144 
72 
04 
8 
20 


16) 160 (1 
. 


| 2 
. J. 8 
If 1600 ⁰ —280o—— 624 
| 280 
49920 
1248 | 
16100)1747120(109 
16 
147 
144 


32 
| 1 
5 | I6[0) 6410(4 
| 64. 7 
* So 1 


(82) 
7 . 154 


If 1600 —280 436 


3 


34880 
872 


1600) 1220080076 
112 


160) 96006 


. A's Share J 
B's Share & is: 


+ 
10 

| | 4 

Cs Share 6 


18 
— 
© 
© 


Total Gain 280 : oO Proof 


EXAMPLE I. 


X, Y, and Z together make a Stock of 2649. 

X puts in 753 l. Y puts in 946/. and Z added 
950 J. They gained 444 J. 165. 8d. What are 
their particular Share of it? | * 
| | Ir 


(83) 


| i A „ 4&5 + 
Firſt as 2649—444 : 16: 8—753 
20 


8896 
12 
106760 ; 
753 
320280 


533800 
4 : 3207930 
2649) 80390280 ( 30347 
„ 0000+: L_—_ 
s 3 264318 * 18 
9202 210— 5. d. 4. 
7947 L. 126: 8: 1121 


12558 
10596 


19620 
18543 


1077 
2 


p 3 2649) 4308 (1 | 1 
0 | W 


— — 


0 1659 


No 2649 


Un 2. 
2649 10676 946 
= 


2649) 100994960 ( 38125 
W 
— 31717 : 3 
21524 2ʃ0— 5s. 4 . 
21192 ' 158 217 + 122 
9 
2649 . 


— 


— — 


2949) 7340 
5298 


— 


2042 Remainder. 


(85) 


3 d. * 
ow — 
hs na; 
5338000 
; - 960840 | 


Gd 101422000 0 38286 
7947 12. 


. * — 3190 
Frag 21952 210) —— 
21192 159 : 10: 6: 3 
7600 
5298 


3 a. ht 
29020 
21192 


18280 
15894 


2386 
„ 
2649) 9544 (3 
7943 
1597 


L a3 & + a= 


X's Share] C126: 8:11: 1 1659 
Y's Share -Si8< 158 :17: 1:2 ——2052 


Z's Share 159: 10: 6:3 ——1597 


DF — — YJ649).98(. 
Total Gain. 444: 16: 8 65298 


—— 


. 


 FelLowsHIP 


| (86) 
Px LLOWSHIP with Time. 


The Proportion which works it is: The Sam of 

the Products of each Man's Stock and Time is to 

the Gain or Loſs; as each Man's Stock into his 
Time is to his Particular Gain or Loſs. 


EXAMPLE J. 


A pur into Company 6407. for 5 Months, B 
400 J. for 6 Months, and C 390 J. for 8 Months. 
A hey $ gained 500 J. what 11 is en Man's Share of 
it? | 

As 6540 K 5 = 9200 
| B's 400 X 6 = 2400 
by Tt Eos 590 x 8 = 1 


Sum of Products 10320 


Then as 10320 — 500 3200 
> > $00 
10320) 80000 — — 
12 10320) 1600000(155 
10320 
= 10320) 96000 {9 MEE 
- 92880 56800 
| 5 | | , 51600 
3120 | — 
3 | by 52000 
IS „„ x1 91600 
10g 20) 12480 1 ——— 
10320 e 400 
8 8 20 
ze | 103 20)8000{ 
— 5 4 9. Rem. 


A Share 155 O : 92 1 — 2160. - Again 


del 


Again, If 10320 — 500 — 2400 
300 


10320) 12000000116 
10320 


16800 
10320 
— — 
64800 
61920 


28 80 
20 


10320) 3760 (5 
51600 


6000 
I2 


10320) 72000 (6 
61920 


10080 
; 1 


10320) 4032003 
30960 


9360 Rem, 


E Rem. 
B's Share 6 5 : 6: 3 — 9360 


(88) 
Laſtly, If TSS _y — 4720 


500 


10320) 2360000 (228 


20040 


29600 
20640 


| 89600 
w 82500 


7040 
20 


10320) 140800(13 


10320 


37600 
30960 
6640 
12 
10220779600 (3 
72240 
7440 
1 
10320) 2976002 
20640 
9120 


RP Re” Rem. 
A's 155: 0:94 —— 2160 
B's >Share i54 116: 5 : 64 —— 9360 
ns | 15 13:72 — 9120 


— — — 


2 


: z 
— 10320) 2064002 
Total Gain. 500: 0:0 20640 


— — 


DIS COUNT 


(689 
I0SSSSSSUSEDOGEECENSS T0095 
DISCOUN-F or REBATE. 


CC find the Rebate. 
UL E. As 100 J. added to its Intereſt for 
any time is to the ſame intereſt, ſo is the * 
propoſed to the Rebate: 


II. To find the Preſent Money. 
RULE. As 1007. added to its Intereſt for 
any time, is to-109/, ſo is the Sum propoſed to 
the Preſent Money. 


EXAMPLE for RULE I. 
What is the Diſcount of 600 J. for a Year at 
50. per cent. 
EE = 


If 10g — 5 —— 600 
; F » S 
105) 3000 (28 
0 ara. 
goo 
840 
1 60 
—— 20 
SE 105)1200(L 1 
. 0 105 
Diſcount 28: 11: — 5 150 
105 
45 
12 
105)540(5 
525 


— 


Preſent Mo. 371: 8: 67 


WP 


(90) 
If 100 — 5 571: 8: 67 


«* 


. . 3 — — 
a | 0 1 2 
28057 : 2 105 

t SOS e 


[4 | ky? d. . 3 \ 4k I 1142 
Intereſt 28: 14: 57 12 


; „ . J =. 6 ? | 
Principal 571 8: BE: 0) ee 
nk: « — 
noo: oo _ 7. 


ka * 7 _— 
* . 2 - my 4 Fs 4 4 — 
$2 . | & 4 4 $7 100 


EXAMPLE for RULE. II. 


What preſent Money will diſcharge a Debt of 
2401. 165. 8:4. due at 3 Months, Rebate being 
allowed at 4+ J. per cent.“ | 
92 5 5 
Intereſt for x Year 4 : 10 


Intereſt for 3 Mo, x 1 7-4: 6 


Then 


3 (91) 
Then if 101: 2: 6 100 — 840: 16: 85 


=”: 1 20 
2022 5 3 16816 
82 2 
— 0 — 
„„ 20 1800 
4 \ | + 
gone 970810)8072020l0(831 
. 77664 
840: 16: 84 Debt. 30562. 
831: 9: 75 Preſent Money. 29124 
9:9 . for 3 Mo. 14380 
| 9708 
4672 
20 
9708) 9344009 
87372 
6068 
12 
9708) 7281607 
67956 
4860 
ST” 
9708) 1944<(2 
19416 


Rem. inconſiderable 24 


02 QUEST. 


(92) 


N R 


dus T. fr RULE l. 


A Merchant bought Goods to the Value of 
2694 J. to pay + down, the reſt at 20 days, but be- 
ing willing to make 71 8 Payment, what muſt 
he have abated, at 3 J. per cent. * 


e : 1 | Days. | 


5 
=" | 
—— „ 
1 Cr TO -/. 
V =. 
pr c PR a” ©, 
10 10; 5152 to be diſcounted — 20 
365)2200(0 
2190 
10 
= I® 
F ů— 
. 120 
$ 
eo 
TN 365 
/ Z 115 
* ES 8 


= - | 
. Ss, d. J. d. 
Then, if 100: 6: O —6 : 0⁴ — a 5 


20 0! | . a9 
tv 2600's :- 11 22s ' 20205 
E2 45:1 1516 190M 
24072 289 242460 
9629 9959840 
© 289 
8728560 
7758720 
1939680 
| 96289)280283760(2910 
192578 4 
7233 <2 
- GNTORY - 19 | 
66901 .610:.7 
- 210 
104666 „ 3 
| 96289 | 
E a 
Anſwer 3:0: 75 82770 


QUEST.-fr RULE HI. 


If I receive a Bill of Exchange for 6292 French 
Crowns, at 45s. 6 d. per Crown, dated at Paris, 
June the 14th. N. S. what preſent Money muſt I 
receive this 4th of July O. S. ſuppoſing the Bill pay- 
able 2 Months after Date, Diſcount at 5 per cent. ? 


Note, 


(94) 


Note, June 14, N. S. is equal to June 3, O. 8. 
Then from June 3 to July 4 is one Month and 

a Day, conſequently the Diſcount will be only 
for a Month, abating a Day ; which, with the 
3 Days of Grace, makes 34 Days. 


Days 7. Days 
Then 365 — 5 — 34 
— — — 4 
170 
20 


365) 3400(9 
3288 
115 

12 


365) 138003 
| 1095 


. + 
365) 114003 
1095 


— 


7 


45 


Then 


„ a 


tw 


4 Crowns. 


Then if 100: 9: 34 — 100 — 6292 s. d. 


20 

— — | 
— 2009 
12 


24111 


96447 


| „ GH. & 
Anſwer 1409 : 2: 9% 


54 =4.:6 


25168 
31460 


339768 
4 


96447)135907200(1409 
96447 


394602 

385788 
88 1400 
868023 


133 
20 


96447) 2678400 
192894 


74646 
12 


96447)895752(9 
868023 
27729 
4 


96447) 11091601 
96447 
14469 
EXCHANGE. 


. 


« 96 
h a 2 0 00 89 05 air 
E WC H A N 8 E. 


3 the receiving 3 in one Coun- 

try for the Value paid in another. And the 

Far of Exchange is always ſettled, being according 

to the Weight. and Fineneſs of the Coin. But the 

urſe of Exchange, betwixt any two Countries, 

Files or falls upon ſeveral Accounts. Vide Hatten's 
eine, page 135, 136. 


1. ENGLAND with FRANCE. 


At Paris, 3 Sc. they keep. Accounts in 
Livres, Solzs, and Deniers; and Exchange on the 
Crown; the 355 of which in Sterling is, 4 5. 6 d. 


| $6: 

1 Denier | 0:7 0s 
2012 Deniers L902 #£: y0:o0\Tt 
rene, Live 126 
þ 3 Livres 11 Crown 4:6 


1 for changing French Money into 
Sterling, | 

As 1 Crewn is to the given Rate, ſo is the French 
Sum to the Sterling required, 


EXAMPLE. I. 
What Sterling muſt be paid i in London, to receive 


in Paris 438 Crowns; Exchange at 56 d. per 
Crown? 


If 


(97) 
Cr. d. Cr. 


— 50 — 4381 
Net N . | Or by Practice. 
2628 ] 5 438 
2190 2 
47 „ 
22222 v9 4 1 
4. * 1 
Anſ. ION © 4, 1 102: 44 102: 4 


ECT 


Change 647 Crowns, 15 Solz, 9 Deniers into 
Sterling, Exchange at 532 d. per Crown. 


Cr. " er., Solz, Den: 


If 1 535—T7=—047 : 155 9 
60 Ex -—_ 
12ͤ .----28835 
* | ITY. 
720 46029 
— 407 
3262203 
4660290 


70049865 760g ( 69257 
4 3 


55 510 
Anſwer. 144: 5: 8 504 


P ; Pro- 


(98) 


Proportion for Ann Sterling Money into o Pri, 


3 As the Rate of Exchange, to one Crown, fo is 
| the Sterling given to the French required. 


. EXAMPLE. J. 


How many French Crowns muſt be paid in Pari, 
to receive in London 102 J. 4 5. Sterling. Exchange 
at 56 d. per Crown? | 


d. Cr. EL nos © 
If 56 — 1 — 102: 4 
20 


2044 
12 


Crowns. 
56) 24528 (438 Anſwer, 
n 


EXAMPLE. II. 


Change 144 J. 55. 84 d. Sterling, into French 
Crowns. Exchange at 537 d. per Crown. 


(99). 
d. 3 J. — 4, 
: ad 
107 2885 
12 
Lad 
34028 
N 


107)69257(647 
e 642 


mY ” 4 5 5 O05 
| *428 
Fo 
749 


28 
60 


| 107) 1680016 
Cr. Solz. Den. 107 
Anſwer 647: 15 : 9 


610 
535 


— —— 


75 


12 


900 
6 3 Rem. of the other Sum 


f | 107) 96309 
963 


— — 


P: ENGLAND 


(79 
E NOL AVD vith T T A L r- 


In Genoa, Legborn, Sc. Accounts are kept i in 
Livers, Solz, and Deniers; and Exchange is made 
on the Piece of E ight or Dollar; the Par of which 


with London is 45. Gd. Sterling. 


EXAMPLE I. 


„ much $!erling ſhall I receive in Londen, if 
I pay in Genoa 946 Dollars? Exchange at 52 4. or 
ur, or Piece of Eight. 


Me Doll. 


1132 946 
1 32 
c 1892 
5 946 | „„ 
A * 
A. „ 12491920 
4 Is 15:13: 4 yy OO 
Cn as 210) 4:4 
204: 19 2% 
L. 204: 19: 4 
T 


Anſwer Wy ee 


E x AMPL E 03 | 
Ik in Landon | pay, 2041. 195. 4 d. Sterling, how 
many Dollars ſhall I reccive in Genoa ? Exchange 


at 52d, Per. Dollar. | | | 
_ | 8 If 


nw” Doll, E 
— 204 19: 4 
20 


4099 
12 


32) 491920946 Dollars. 
468 | 


—— — 


239 
208 


342 
312 


Note, Venice exchanges by the Ducat, the Par 
about 56 + d. per Ducat. 


E34Mt LK 


3 649 Ducats into Sterling. Exchange at 
5x per Ducat. 


Duc. d. — 0 
If 552 649 
4 221 
221 049 
1298 
1298 
4) 143429 
1 
210) 29808: 


I. 149: 8: 14 Anſ. 
Change 


( 102 ) 


Change 1497. 85. 14 d. badk again into Ducats. 


. Duc. 5 
If 55 1 149: 8: 12 
4 | 20 
a -- 28988 
3 12 

— — 
35857 
4 


2217434290649 Ducats, Anſ. 
13 6 
| | 1082 
A . == | 884 


——— 


1989 
1989 


— 


EAN P vi S A1 N. 


In Madrid, Sevil, &c. Accounts are kept in 

1 Rials and Mervadies, and Exchange is made by the 

Piece of Eight. The Par with London being 4 5. 
6d. | 


Note, 372 Mervadies 3 1 1 Rial 4 
| 8 Rials. 


1 Piece of + 


EXAMPLE 


( 103 ) 


| „ AMECEL..- 7 h 
What Sterling may I draw for on London, if I 

pay in Sevil 78 12 Rials, 194 Mervadies. Exchange 

at 57 d. per Piece of Eight? 


Rials. FO Rials. Merv. 
17 8 57 — 7812 2: 194 
372 372 


2976 15628 
54693 
23437 


— 


2906258 
57 


20343806 
14331290 


2976) 165656706 (55664 
14880 12) a 
— 4608 : 8 
16856 2ſo) 
14880 231: 18:8 


19767 
17856 


19110 
17856 


N „5 12546 
Anſwer 231: 18:8 11904 


642 Remainder. : 
_ EXAMPLE 


4 „ 
EEx AM EL E u. 
Change 231 L. 185. 8 4. Sterling into Spaniſh 
Money. Exchange at 57 d. per Piece of x. - 

4d. Raals. F326 

If 57 — 8 —— 231:18:8 
4038 
ua 


55664 
8 


57) 445312 (7812 Rials, 


6 
45d. 
5 
E 


— 
EB | | 142 
SEED. 28 
372 
2976 
144 
642 Rem. of the other. 


570)æ 10388 194 Merv. 
* 
535 
„ 
Rials. Merv. 228 
Anſwer 781 2:194 228 


7 0 1 * 


8 = » 
* * 2 
5 . 1 


ENGLAND 


* 


4 


E NOLAN UGAL. 
hn Libor, Oporto, Se. Accounts are kept in 
| Rees, and Exchange is made on the Mill-ree, or 
1000 Rees, the Par of which is 6's. 8; ns 
Punt Sos ol Portugal 25 " Farthfng Serl. 
Note J 127 D'. 2 Penny ik | 
I 1000 . —— A 6 . 8 d. "2 
5 E x A MP LE NOX Wo NE 
Change 59463 Rees into Sterling 72 Ex "on at | 
65. 7 4. per MR.. 
* 7 7 : . = 5 Sh, % y 
M. R. F | - NG SES 4 
1000 J ˙ LE, WIT EEE, 
, 25 + 1 1 f 72 45 1 : 
; . N | * Pee 


: : * 5 6 ; ö % 
75 Th) 47% 241 8 
„„ of 4 ; U *. . _—_— N i A, 
# „ , E # — ; ö 971 wy 
n « | a. * 1 ; Wy 72 ö — 1 5 5 — 1 - * 3 * 
19 ; +; 2 > # X 
. 7 6 FR 
: * * 2 * 3 * * 
» * 3 1 
r oo04⁶ 469 . 
r « .: + . £5 Mia F 
% 4 of $ID IB. , K 
1 1 9 1 „ + 4 148 ; *- 
ug % 3 x . \ 8 3 "Pu 4 ; AO. * 4- ; 
* * * 1 iin wy” "> 2 * ' 
- Fo * * „ 2 : "a. q 
8 . os” 2 * 2 # * a” : * „ N 
I; , 5 "A. L's: 7 — [f: Ty 
3 bo * ——— N v2 
. 6 * * * 5 
»+ 9 r = > : 5 > N 
6 * F 9 + +# WY Ls 5 ö ** ' 
wy — . 08 
„ * . * * 1 „ 
- * — 6 4 N . N 
- » % 
16 ” 2+ 2, hy. 8 £ | C'S 
3 „3 * * 4 1 5 * I 1 1: = 
% 7 : A x N — Dug * K & N , ji LE 
Go . ff 
Anſwer F 
> . 5 * 
* we 
+ 4 * * 1 
Ew F : . 
. 14 
1 F 4%» * 
—— 
”% a. - 
4 4 — 
- S.. 4 
. 
# 3 
To * 


1 1 « 2 8 * PAY 8 
* 2 - 1 0 8 
bs 4 - : 
* 
, IO 7 5 
1 5 F 
— * * * ( . 8 2 5 I 
* 5 " : 1 a 
* 0 1 Pp 


” = 
co 
* . 


=" 
X 3 * p „ 13 
| | A M P ö Bt 1.5 
. * _ * q be £ : 21 ö 
9 * 1 
* 1 1 1 * 1 5 ; L Fy E, 1 EI E 
5 N = 1 * * ' : 
= 
TY o * 1 = - * 3 

* 1 


Change 19 J. 115. 52 d. into es 


* *_ % 
» 


- * 8 
. - 1 8 
3 
; +» ö * : 
* - 
" * - q * a 
a a 8 : » 2 : * 1 * 
fo Wl 9 N ; f 
” * „ * , 21 — * s . . 4 . ; 
: - : - a F 2b * 4 
Ne ” - * 0 
= % — Nees. * 0 2 ” * _ , 8 
” CTY F » * 1 69 - * * 1 ; . "ol 0 : . 
* P P . 2 
' | Fad z 
* 1 . 4 . 4 « 5 3 4 * 75 
— * 7 4 p 
"£* * . 1 * * "x d ; q 
3 * 44 . * ** . 4 Po, ' . | 
: | ; * . 8 
; — C7 SP 333.33 +8 .* ; Wee 2 
' 5 wg 4 2 o þ — — et tl” 
* . N * 6 As 4 g * 
; s * _ 4 N | . 
* oY « \ 11 % K 9 a % 4 * P 
8 | . Nl 4 1 3 has , - * „ * * | . * 4 
” ” * *. : ” 40 * L ol * * ” 
, i a r 42 ä k : 
: , : „ #17 0 be | 2 
- . Fe . 
. wands Fats - 8 1 
"I « at E + 3 N * 2 
7 . . : 'S 7 * * . . 1 * * N 
A. SR. TE , 5 5 - So 
v : 4% . I 25 
* * » 2 9 1 3 2 
— — 1 8 0 
N 7 „ bd o a F 
* — 4 £ C2 s + 1 * —— * , 
f 5 * $ 
«* 6 ” 7 af * 
ip 3 4 1 1 - 4 % 4 ; 
» 4. = * 2 1 £ + © 
* * OY 5 * * 1 q 1 
1 4+ p 4 of» 4 
7 i . 131 4 . | 
. * n , a” l 1 * . 5 
* 34 Af 
4 - * F 
® 2 *. 7 e; £ n 
_ " 8 +. 2 4 
** Ss. af 
5 * "a. > *. * 
FR 1 5 4 
N £ * $ 4 0 92 5 3 
f . N 
75 70 8 * . k. . ; | 
FE bs © 2 o * % 
þ # | f 
© "wx ud "T » * 
. * . - * #: © a ä 
* I IS. wet 
24 ; 
% w - * * 
a ” ” * " S 
J 0 4,» , . * 
4 . K ; AS FR f "of 
3 on 
* x a y ” * 4 p . , 
5 75 = | . £ 6 
, F 0 4.9 
P 0 q 
x f O, 
P (8 L 7 
4 . 1 3 3 N 158 b * 1 
4 5 ä 
5 3 0 
o q 
a; 4 1 « _ er" 
. ; 'F 
* o 
8 W | — N 
. 1 5 . 
. «<1 Fe? f 6 k : 2 t ; 
F #4 — - * 8 * 
ems 2900 t 
- *% 5 b 
e 3 5 299 | 
#'* 2 ” * ; 1 «4 : a 5 
| | | 2 : | a 8 * 0 
— 29 1 * F 2 4 4 5 
. N „ 6 7 * * 5 7 4 : ny 4 C . 
* F - N * * : * * & hy 
* | 
N — 
W * 5 N 
0 R 
f | 1 : | * ' | * « * 
| ; ' * * . — * 
N 8 ; y F * s * 
= - . 4 * * 6 a F F 
* 4 v, x - : | . 
- _ 5 
„ 4 * . , 7 2 hy 8 
* 8 . | 
. . 
K * * 
* 50 
43 th * 4 # ; 
* N * * . 10 900 p a 
. * N | 
"ER 3 * a 
1 1. 2 
* = g £ ; 
” © a 1 * 1 5 0 8 
n - i 
7 SS , 
W * , 4 - | 
* 0 2 
| e * „ 
5 ; 
A” — ! 
8 8 
"oy +© : : 
, 0 * 
« ©» "*, 3; 
. . * 2 
» * 


at 65. 7 4. per Mill-Ree. 3 TT 


2 ( 10% 


ENGLAND with HOLLAND, ELAN. 
 DERS, and GERMANY. | 


The Exchange 55 theſe Places are made the ſame 

| way. And Accounts are kept in Amſterdam, Ant- 
werp, and Hamborough in Pounds, Shillings, and 
Pence Flemiſh; or Gilders, Stivers, and Pennicks. 
And Exchange is made with London upon the Pound 
Sterling. The Par. being 3 35. 44 Flemiſp for one 


e d Sterling. 
Blemiſh. e 5 Sterling. 
„ 
"Fox 8 — — 0 0 0: 0; 
8 Pennicks or 1 Penny Hlem. o: O: 05 
16 Pennicks or 1 Stiver = 
Note? = 2 Flem. Pence 9 
6 Stivers or 1 Shilling — 0: o: 54 
20 Stivers or 1 Guilder ——o: 2: 0 
6 Guilders or 20 f. 1 Pound . 
„„ Of 1,147 t 0e 


Sterling is changed into Flemiſh by this Propor- 
tion : 
As 17. Sterling 18 to the given Rate, ſo is the given 
| * to the Flemiſs ſought. 


EX AMEFLE L 


If 15 pay in London 678 l. 155. 93 d. Sterling, 
what may I draw my Bill for to Ammſterdam? Ex- 
change at 34 5. 7 d. Flem. per J. Sterling, | 


Qs — 


1 


20x 
12 


— 


I 


* * ” + * 5 . : | | 
” *%* 9 1 f ; | 
2 9 * | 5 F x 
ang. MS > "6h N — 
| | | | He 1 8 7 * — 
; * 1 *, a. 
a =- 
* 8 a | ). 5 
* 9 


f 5 5 * 


8 | | 75 
N 9-4 * 
(b 8. | 


50 323575 


— b Fo 9 
„ | 15 
22 7 
5 n "a * 3 
— N 5 2 a 1 5 L ' * 45 oY, a 
J. 4 9 . 9 6 : : 


r 4 


12 e * 


15 Beat 
| e, | 
be 
| . 
5 PS 
| 2606556 


Oo gend (616956 
192 N 12 | 
23474: 10 
784 20)— 
768 L. 1173 14: 10Flem 


(109) 
— Money is changed into Sterling thus: 


As the given Rate is to 1 J. Sterl. ſo is the given 
Flem, « to the Sterling required. 


EAM L E II. 
Change 1173 J. 14 5. 10 d. Flemiſh into Sterling. 
Exchange at 34 8. ' d. Flenijo per I. Sterl. | 
ke Jo 1 17 7 1. 5 
II N — 1773: 14: 10 
OBE 5 
415 7 8 
1 N 12 


41505769868 
2490 


20 
415) 6560 6560(15 
415 
2410 
2075 


335 
I2 


415) 4020(9 
3739 
285 
4. 
. 1140 
Anſwer 678 : 15: 94 I05 Rem, of the other Sum. 


415)1245(3 
I245 


It 


(110) 
If it was required to have Engliſb Maney changed 
1 Guilders and Stivers, inſtead of n, Shil- 
lings and Pence Flemiſh. 

When, according to the former Way, the Pence 
Flemiſh are found, divide them by 40 (becauſe 40 
Pence make 1 Guilder) and the Quotient will be 
Guilders ; if any thing remains, divide by 2 (be- 
cauſe 2 pence = 1 Stiver). and the Quotient will be 
Se, ....-: 2 


EXAMPLE. 


Gt} ach 


en Pence Fenjh, f from Ex, L 


7042 . 9 


Or multiply the Flemiſh Penna „ Shilling and 
Pence by 6, and the Product will be Guilders and 
Stivers, becauſe 6 Guilders = 1 ae Fe, . 
6 Stivers = 1 Shilling; | 


EXAMPLE. 


.. > | 
1173 : 14: 10 Flew, from the firſt Ex. 


— — 


8 


That is 281698 Flemiſh Pence, or 1173 J. 14 5. 
10 d. are both reduced to 7042 Guilders, 9 Stivers. 
And on the Contrary, if Guilders and Stivers was 
required to be changed into Serling, ſay, as in the 


1 
5 5 
ai o * , . 
— + # a 4 9912 5 
9 : . x" aw +> = : un , 'Y 
. 
* 
A "I 


6111) 


e Ser. Guild. Ser. 
347 I — 7042 : 9 
in 05; HER Soy. nn Ea 
„„ "5 e_. 
413 140849 Stivers. 
ONE 281698 Pence Flemiſh. 
> 5. d. 


41.)281698(678 : 15 94 as in the 2d Ex. 


LONDON with IRELAND. 


E 9 — MPL E. 

London remits to Ireland 27 31. 185. 6 d. Sterling. 
Exchange at 10 per cent. what is to be received in 
amd OS... | 
pf Ik 4p ' £ - 

As 100 DING mn 272 82 6 
of BIT 20 


5478 
12 


657420 
05742 


12)72316]20 


20) 60206 24 


T. 3011 6:4 7 Anſw: 


or 1 V 


10) 273 : 18: 6 
e 2 
43 -_— . * 
r Co 8 


” Io 


EXAMPLE 


2 — 27 * 
3 1 3 — — — 
5 A = ” 2 


( 112 yy | 
EXAMPLE I. 8 
What muſt be paid in London for a Nauener 


of 301 J. 65. 47 4 Iriſh Exchange at 10 per cent. 
; e Fas the» 

It 110 100 301 5 45 ” 
"SO VVV 
$0005 -- 5: Moe 55. 

12 „ Ep is 

26400 72316 

55 r 5 Sy 4 
132000. 192010) eee 
2 | | 2640 SLE 
9758 . 
. Eo 
; — Lo 83 oh 
5181 5 
2550 5 
1221 625 
M a 
1320) 24420018 2 
„ 
11220 . 
| 10560 


EIN 2; . g 660 
en 83 | SEES, 
ende 58 


* * , 
-. 
4 e , 
: 98 F by | 
s 3 . 9 
#% > * * » 
A——— : 1 
Fo . 
; g — a 
; 
+ 
» - 
* 


* 


( 113) 
Or thus: | = + 
11)201': 6 2 4+ 
. 27--3-F - 107 


vx 
Wo 


273: 18 2708 Anſw. as before, B 


LONDON with the WEST IN DIES. 


Ihe Weſt Indiies draw on London for 294 1. 18s. 
6d. Sterling, how much Weſt India Money will the 
Draught amount to? Exchange at 4, per cent. 
Diſcount, ; 


OT re A Z „% - 
As 100 — 147 294 1 
20 20 20 
2000 4 2940 5898 
12 12 12 
24000 35280 70782 
4 — 4 
96090 141120 283128 
| 141120 
3662566 
283128 
283128 
1132312 
283128 


g61000) 3995 502303600 
R 96/000 


„„ 
cet 3 98 Si lsbe 416196 k 
9 
„ 104049 9 
155 12. —— 
e 86710 
— 210).— 


ih, 93907 109 
6 | 


42 3 i 8 
864 Anſwer 433 : 10: 94 


* 5360 OY: 


EXAMPLE 11 


What S{erling will 433 J. 105. 92 d. IWe eft- India 
Money amount to; allowing 47 per cent. Diſcount. 


As 


e 
5 J. . 4. 
As 147— 100-433: 10:92 
2940 2000 8670 
| I2 I2 I2 | 
= 8 4 5 2 1 


35280 24000 104049 
| 4 4 Lf 
421 : | 
141120 96000 416198 

| 96000 


n 


249 7188000 
3745782 3 
1336 Rem. of the former. 


141 1210) 3998502 33600 (283128 
— 70782 
117310 12 —— 
N ; 112896  589[]8:6 
— 240 — 
44142 294: 18:6 
42336 
18063 
14112 


1. FJ. 4.— 
Anſwer 294118: 6 
„ *R 2 _ ARITH- 


- ( 116) 


ax * N W/2 488 We We N. 


2 WAS Wer $4 8 WA S 2 
J CINE . 


NN NN 
57 ee ede * eee 


Arithmetic Progreſſion. 


Rank or Series of Numbers, (Integers or 
Fractions) increaſing or decreaſing by an equal 
Bin dernce, is ſaid to be in Arithmetic Progreſſion, 

or Arithmetic Proportion continued: 


- Integers. 
* .—2.—1. o. 1. 2. 3. 4. 5. 6. 7. 8 &c. Incr. 


&c. 8. 7. 6. 5. * 3.2. 1. 0.—1.—2.—3 &c. Decr. 
whoſe common Difference is 1. 
off — 4, —2 0. 2. 4. 6. 8. 10. &c. Ine 
x. 85 | 
 C&.9.7.5.3.1,-1 ,—3 . &c. Decr. 
whoſe common Difference i IS 2. 


A Fractional Series. The Diffrence . 
o . — 2 &.. 
Or 22. 2. 12. 1. 2. o . 1. — 12. — 2 &c. 

r 22 2.0 


A whoſe Difference is . 


2 5 4 
Fo N "7's YN TT AY 


Or . . IT. To O. — R &c. 


"REMARK 


( 117) 
REMARK l. 


In any three Terms of any of theſe Ranks, In- 
tegral or Fractional, the Double of the middle Num- 
ber is equal to the Sum of the other two. 


EXAMPL E s out of the Fir! Rank. 


In 2.3.4 : 3+3=24+4=6 
Or in — I. 0. 1: 0o+0=—1+1=0 


EX AMP L E out of the Fractional Series. 


In . 2. 4 442 = , 2 2. 


3... 1 


Or in , o. —2.— z: : —2 - - A — 2 —-I 
R E MAR K II. 


In any four Terms of theſe or ſuch Series, the 
Sum of the two Extremes will be equal to the Sum 
of the two Means. As in the laſt Series. 


4 2 2 C 


A like trial may be made of any others. 
R E MAR K III. 


Conſiſt the Progreſſion of never ſo many Terms, 
the Sum of the two Extremes will be equal to the 


Sum of any two Means, equally diſtant. As in this, 
whoſe Difference is +. 


— . | 5 8 
And s - 7 = TO =, lo of others. 


RE M A R K 


( 118 ) 
R E M A R K IV. 


Every Term of a Series is compoſed of the Firſt 
Term and Difference ſo oft added or ſubtracted as 
the Number of Terms to that Place fave one. Thus 
in the Series, where 3 is the Difference. 


3% 8 i 17. 20 &c. 
8=5+3. 1=5+3+3- 14=5+3+3+3- 
So in the above Rank. == —3—3—x- 


Hence the Difference betwixt the two Extremes, 
(viz 5, and 20) which is 15, is compoſed of the Dif— 
ference 3 Tagen into the Number of Terms 
except one: 

3 


So in the Series 5. 3. J. J. 4, 3. 5.4, 0—J—5 &c, 
The Difference of 3 and — + is V which is com- 


poſed of the common Difference: 5 multiplied by the 


Number of Terms leſs one, viz. 10. Thus, 
TX = 


PRO YE. I. In any Series. 


The two Extremes, and Number of Terms given, 
to find the Sum of the Series. 


Multiply the Sum of the Extremes by 
Theorem. half the Number of Terms. The 
Product will be the Sum of the Series 


For the Extremes being equal to any two Terms, 
equally Diſtant from * or to double the middle 

one. 
* 


* 


0 119) 

J. In caſe there are 4 Terms, the Extremes more 
the Means are equal the ſum of the Series; but the 
Extremes more the Means, are equal to twice the 
Extremes, and 2 is the half of 4 the Number of 
Terms. Therefore the Extremes multiplied into 
half the Number of Terms will give the Series. 

II. In caſe there are 3 Terms, fince the Extreines 
are double the Middle one, there w1ll be in the Se- 
ries once and a half the Extremes; but 14 is the 
half of 3 the Number of Terms. Therefore half 
the Number of Terms multiplied into the Extremes 

ives the Series alſo in an odd Number of Terms. 

The like may be ſhewn in any Series conſiſting of 
never ſo many Terms, either even or odd, 

Thus in 6 Terms there 1s 3 times the Extremes 
which 1s the halt of 6, and in 7 Terms there is 35 
times the Extremes in the Series, 


— 


„ ee 
In. o. 1. 2. 3. 4. 3. 6. 7. 8. 9 &. 


O +9 X5= 45 the Sum of the Series. 


% 1. 4 


TET3X 3% or xr nr 
The Sum of the Series. 


I DT x 4567 x += #244 TN 
Series. 

Alſo in 3 I» . — 24 — 3. —+ &c. 
3 X 342 XK IA The Sum 


of the Series. 
85 | Or 


(120) . 
; Or the middle Term (when the. Progreſſion 16 
odd) multiplied by the Number of Terms, gives 
the Sum of the Series. 
Thus in the laſt Rank 4 x 75 = 4 =138. as before. 


PROP. U. 


The Extremes and Number of Terms given, to 
find the common Difference. 


The Difference of the Extremes divid- 
Theorem. ed by the Number of Terms leſs Uni- 
| ty, Quotes the common Difference. 


EXAMPLE. 
In the Series 2.5.8. 11. 14. 17 &c. 
17 —2 * 15=-6—1 = 3 The common Diff. 
And in 2. 2. 4.5. — 2. — 4. — 4 &c. 
Z having — 2 ſubtracted from it is or 6. 
Then 6+7—1 = = + = TI = The common Diff. 


There are ſeveral other Theorems, and variety of 

Examples to each, relating to Arithmetical Progreſ- 
ſion; but (deſigning here « only to give a little View 
of the Nature of it) 1 refer the Reader to Hill or 
Ward for theſe. 


Geometric 


i 


assessed 


Geometric Progreſſion. 


Rank of Numbers increaſing by one com- 

mon Multiplier, or decreaſing by one com- 
mon Diviſor, are ſaid to be in Geometiic Proportion 
continued. 8 | 


t. 2. 4. 8. 16 &c. (Com. Malt. 
As where 2 is 3 
16. $4; 2,1 Ke. Com. Diviſor. 


Andy J. J. I. 3. 9. 27. 81 &c. here 3 is Mult. 
100. 20. 4. +. #7 &c. here 5 is Diviſor. 


Note, The common Multiplier or Diviſor is cal- 
led the Ratio, ſhewing the Relation the Terms have 
to one another, i. e. how often they contain (or are 
contained 1n) each other. | 


R E M A R K. I. 


In any three Terms of ſuch Ranks : The Square 
of the Mean, is equal to the Product of the Extremes. 


Thus in the firſt Rank. 
4 = 2&8 16. 
And in the Third. I X NIS. 


8 RE MA RK. 
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REMARK II. 
"bh any 57 Terms the Product of the Means i is 
equal co that of the Extremes : 
Thus in 1. 3. 9 27 &c. | 
3X9=1X27 =27. 
And in 36. 12. 4 
12X4 


4 
4 &Cc. 


RA ="12X4. 
R E M A R K. 


= 388 


III. 
If never ſo many Numbers are in continued Pro- 
portion. The Product of the Extremes will be 
equal the Product of any two Means equally diſtant, 
Thus in this decimal Series: 
10000. 1000. IOO. IO. 


1 2 1 1 & 
* Te. Tv. Tus. C. 
The Diviſor 10. 


IOOOO X = IOOO NJ ien exi- 10 

Or in an odd Series; the Product of the Ex- 

tremes will be equal the Square of the middle Term. 
Thus in the Series: 


7 Ws BD ou Þ 
* Fo 7 
* 


REMARK. IV. IF 
The Relarion of one Quantity to another being 
conſidered with reſpect to what Part or Parts the one 
is of the other, is called Ratio, as was hinted before. 


Thus 


( 123 ) 


„ s to 4 is = 4 or double Ratio. 
Thos ee 6 4b 
Note, That the Quantity compared is called the 
Antecedent; and that to which it is compared is 
called the Conſequent. So 8 is Antecedent and 4 
the Conſequent in the double Ratio; or the Nu- 
merator of any Fraction is Antecedent, and the 
Denominator conſequent, as in . | 
And when two Numbers are in Proportion to 
one another as two other Numbers ; then the Frac- 
tion made of the firſt two will be equal to the 
Fraction made of the laſt two. 


Thus if J's 4 5 2 
Then 4 = +. 


In any Series, all the Terms but the laſt are An- 
tecedents; and all the Terms but the firſt Conſe- 
quents. Thus in 


S435. 16 &c. - 
%% ß ih on oo 
Or in the Fractional Way 

Sf +45 I-06 


Where it is plain, that all the Terms except the 
aſt are Numerators or Antecedents; and all the 
Terms except the firſt are Conſequents. 


"GA REMARK 


( 124 ) 
REMARK V. 


In any Number whatſoever of Proportional Terms 
(becauſe, as any one Antecedent is to its Conſequent, 
ſo is any other Antecedent to its Conſequent, or any 
two or three Antecedents, &c, to their Conſe- 
quents.) It holds, That as any one Antecedent is 
to its Conſequent, ſo is the Sum of all the Antece- 
dents, to the Sum of all the Coniequents. 


Thus 1 : 2 :: 1+2+4+8 : 2+4+8+16 
For as 1 is double 2 fo are the four Antecedents. 


1424448 double the Conſequents 2+4+8+16. 


Nole, The Ratio may be found in any Series by 
dividing any conſequent by its Antecedent. 


Thus in 1. 3. 9. 27 &c. 
3)9(3 the Ratio. Or, 9)27(3 the Ratio. 


Whence may Theorems be raiſed to find the Sum 
of any Series. 9 


Suppoſe S = Sum of all the Terms 
Then in 1. 2 4. 8. 16 &c. 
S—16 = Sum of all the Antecedents. 
And S—1 = Sum of the Conſcquents. 
But 1: 2::S—16:S—r, By Remark V. 


Therefore 1XS—1=2XS—16, j e. S—1=2S—32, 


And 


( 125 ) 
: And 2 S—S= 32 — I whence 8 — 2 — 


Which 1 in Words is: 


THEOREM I. 


From The Product of the ſecond and laſt Terms, 
ſubtract the Square of the firſt, the Remainder di- 
vided by the ſecond leſs the firſt, me the Sum of 


the Series. 


2X 16—1 
21 


THEOREM N 


Subtract the firſt Term from the Ratio multipled 
into the laſt Term, and divide the Remainder by 

the Ratio leſs Unity. The Quotient gives the Sum 
of the Series. = 


Or, 8 | may be put in theſe Words. 


80 S 22 => = 33. the Sum of the Series 


— 1 


. 2. 4. 8. 16 ac} 


Either of theſe Theorems finds the Sum of the 

Series. When the firſt, laſt, and Ratio are given. 
But, when the firſt Term, Ratio, and Number 

of Terms are given. This Theorem finds the Sum 


of the Series, viz. S ——. That is (making 


a= firſt, r= Ratio, and = Number of Terms) 
in Words : | | 


THEOREM 


(426) 


THEOREM II. 


Multiply the firſt Term into the Ratio raiſed to 
a Power whoſe Index is equal to the Number of 
Terms, and from that Product ſubtract the firſt 
Term. The Remainder divided by the Ratio leſs 
Unity, Quotes the Sum of the Series. 


Thus in win. 4. 8 &c: 


I1X2*+—T 1X16—1 I 
2 3 15 


oe 1... . 1 


By theſe three Theorems the Sum of an increaſ- 
ing Series is found. | 


But for a decreaſing finite Series take this: 


THEOREM IV. 


= — Which in Words is, Multiply the 
Ratio into the firſt Term, and ſubtract that Product 
from the laſt Term; the Remainder divided by an 
Unit leſs the Ratio, gives the Sum of all the 
Series. OY 

Thus the Sum of a decreaſing Series. 


I — 300 
1 


. . 8 = 


—5+1 


„„ ( 127 ) 
—5+1 ) —500+57 ( 100+20+4+3+5575 
. —500-+100 


— 


"— 


—100+ 
 —To0--20 © 


—20+ 
—204+4 


9 


— 


—4＋ 
1 


— 

— 12 
4 4 

— r- 


Laſtly, To find the Sum of an Infinite Decreaſ- 


ing Series. 


Put a = firſt Term, ad 2 * the ſecond Term. 


4 4 
— Which in 


Then the Theorem i 18 8 = - 
Words is : 


NEO BE 


Divide the Square of the firſt Term by the firſt 
Term leſs the ſecond Term. 


Thus in the Infinite Decreaſing Series. 


E's Ss DS. e Ir. Fr. &c. in Infin. 


N | 
„FF 3 £ a 19 2— 


| EI T he Opennjan is ch: : 


14 . e, 3 —_—_ 


: 9. ; ( 1 11e 


— ü 


1 "iy 


* I + i: +3 850 * 
8 
Lend, 
Ds | 1 7 5 - 
# 3 1—— 4 
3 P 2 ' N 8 > T 
4 A TT 8 5 
Y 5 * . a 1 2 1 1 
— A tt — — 
* { . 
4 We 1 & 
3 Tr &c. 3 
1 ö 4 ; 3 OS WES a : * * 2 E. * 4 8 5 $644: % 4 k 2! 
3 MI IE, is . : 
3 : „„ 
3 NAS FOE No 9 728 AN SUN LA AA AN ANNA Ni 
4 2 4 — Nn 725 AN . qu pon e N ee Q 
3 FELT : ! E 23 8 15 oF * 4 bY oo 95 * & « E 
| Hat | ' 1 - Pre 0) th 
5. 5 ho % * 9 8 
. - 


F 8 A ? 7 
1 1 8 f — 1 7 


Uſical Proportion is, when of three Numbers 


the firſt has the ſame Proportion to the third, 
dhe Difference between the firſt and ſecond bas.tp 
the Difference between the ſecond and third. 
Thus are PS 5 8 . 20 in Muſical Proportion. 
3 That is .-5 * 20 :: 8 5 + 20 * 
| 3 : Bid Or 5 12729 3: 12 : 
| 3 For 5 X 12 = 20X 3 =60. 
| „210 


/ 


i (19), 
: P ROB. I. 


3665 find a third Proportional to any two Num- 
rs. 

RUL E. Divide the Product of the two Num- | 
bers by twice the firſt, leſs the Second, The A 
tient will give the third required. : 


Thus ler 3. 8 be given, 2. hen 


5X8 


40 
= —= 20 the third Proportional, 


PROM I, 1 
To find a Mean Proportional between two Num: 


bers. 


R U L E. Divide twice the Product of the two 


Numbers by the Sum of * the Quotient will 
give the Mean. 1 


Thus between 5 and 20 to find a Mean, 


mt 
WY 


— 


2X5X20 290 _ 8. the Mean required. 
5720 25 * 


Again. If four Terms are Muſically W 
tional, the firſt has the ſame Ratio to the fourth as 
the Difference between the firſt and ſecond has to 
the Difference between the third and fourth, Thus 


. we 20 . 50 are Muſical Proportional, 


That is 5 50: : e 50 — 20. 


Or 5: 50 2 = 4 30. 


For 5X 30 X 50 150. tr rg 
=, F „ BROM) 


8 ? * 2 * 8 N 
k * ; : 
3 = 1 7 8 * 
mo - AN gab. 3 gf 1 
f 2 ” 4 1 >» *t 
5 FS 
* | 
| Þ R 0 B. III. CS 


5 "Three Terms given to find 4 F 2 


RU LE. Divide the Product of the firſt and 
| thitd by twice the firſt leſs the ſecond, the ene 
will give the fourth required; Fus 


Let 5 May 20 be given to find a fourth. 


9 | 
GET 100 50 the fourth Wada. 


2X 50d. wy 


pos bg * 


ds. 


The ſeven Original Concords expreſſed by the Ra- 
+. tiv's of Numbers with their Names. 


EY : r Oam 
„ 2 » | 
„ bag: Boplels - £12 2: l 
| Thus? 5 : 4 Third greater 
| * 6 : 5 Third leſſer 
„ +3 Sen greater 
Nl 8 Sixth leſſer. 


If two Strings differ 1 in Length, then — * 
| Leng being in any of theſe Ratio' , Viz, 2: 1 or 
2 2 &c. af | 
Their Tones, Concord, and ho Agreeableneſs i is 
according to the Order here expreſſed : The Octave 
2 : 1 being the moſt perfect, then the fifth 3: 2 &c. 
Or 8 theſe Concords in Relation to one 


fundamental Sound 9 32 1. They will 
<4 in * err: 2 ds FN wo? 
| * 


? Ky a . 5 1 EC "4 1 
| I * | "To Fo Ss Fo * 4 Fo 5 
EZ _ ; 2 9 d 2 
C 
5 2 = S OO. 
ew O Ke © bay 45 Hh „ a. / 


. Next, This Hens this Reaſon of the W give 
to o the Concords by their Diſtance from Unity. 8 


a ak. C. iRO 1 6: H 


1. F · ö . "} .F* "Fo 7. IfF** 2 


| Here it may be obſerved, that Bi is N. * of A and C. 


a. Loc, 


Alſo Dis 24 + of C. or e = 4 7 


4. And ſo of the reſt in order, expreſſing the Se- 
mitones or Seconds. Sa 


| Concords 1. . 4. 4. 4. 6 Þ | 
e Be ., Der Et Ft G. H 


6 8 7 
Semitones 7. a: TH: i 5. 


Again A. B, . Db £ F. * 


Wa. . .. * Fe be rr. f. 
e that the on by halving 
A the Unit, and is expreſſed by tlie Ratio of 2: 


or 2. Then puting an Harmenical Mean Perrier 
T7. > | H 


TW): 


BH and A. viz. 12. it will make with the Octave a 
Fifth, (for 2 : 15 :: 3: 2) or + E. . 
And with A a * vu Iz 1 :: 4: 3) 


or 2 . 


Again, tak ing te Fifth 2 2 3 


Harmonical Mean, it will be 22 


and putting an 
which with the 


leſs Extreme makes a leſſer Third (for 23:2:: 
6: 5) or 2, the leſſer Third; and with the greater 


Extreme the greater Third _ 3: 
x the greater Third or Third. 


1 5 55 4) or 


The Sixths greater or leſſer are 88 of 
the preceding Diviſions; for having divided the 
Octave into the Fifth and Fourth, and then the Fifth 


into the two Thirds, we have 
T hus : 


alſo ont uns. 


If H. A are Ocdave and H. E a Elf alſo 


H. C a Third greater or 3 


leſſer, as the Numbers here II. 
ſhew. Then will C. A. bei 
contrarily a Sixth leſſer or | 
greater : For if C is 24, then 0 


C. . 2 


Jud 20. 15 
= 


9 


24 5 : 44 Third — 


greater; and 24 153 ::8: 5a Sixth leſſer. 


But if C is 25, then as 30: 
Third leſſer: And * : 15 
e, N | 


- 5 6 5 a 


2 5: 3 a Sixth 


- Remark again, That * = 8 is an Harmonical 


1 Mean betwixt A and . 


Lay, To fad G. Let A 
1 * 9 * 14 1 . 2 


| 1 
or 
0 9 0 : . 7 
2 i " . * 8 ** £ 
* i . 
1 * 1 Y 


And 


(133) 

And now we have eight Sounds of ſuch Relations 
of Tone to one another, as make the Series or Suc- 
ceſſion of Sounds, which is called the natural Scale 
of Muſick, which contains in it, all the Principles 
of Harmony ; wherein, beſides the Concord Re- 
lations, theſe are alſo very conſiderable, which are 
berwixt the ſeveral Sounds. As A: B:: B: C 

: C: D:: D: E. &c. of which there. are but 
3 Different ones, viz. That of A to B. as 9: 8; 
of B to C, as 10:93 of Cto D, as 16: 15. As 
may be ſeen. in the fifteen half Notes in an OBE: 
VIZ. 


FFF 
9 $ s, 4&4 ©3:. $4.8: $::-9 3 S:-..42 " 7 LORD | 
E Fo 12 1 © a TF* T 5 4 JJ Fe Fo 925 "Ps * E 
Note, © 2 is called a greater Tone. 

he. A leſſer Tone. 


£ 1s. called a Semitone. 


Vulgar 


er 
J d -:. & 
— RO Te DENG +4 


[rape F faction. , 


- Fration (hich i is a broken Unit, Gonify ing 
2 Part or Parts of any whole Thing) takes its 
ie from Diviſion of Integers, for when the Divi- 
ſor cannot be had in the Dividend, or in the latter 
Part of the Dividend, then the Dividend or its Re- 
: mainder are ſo many Parts of the Number the 
Diviſor conſiſts of, and makes a oY F faction of 
Oy 1 in the Quotient. | | 


EXAMPLES. 


= If 364 be divided by 1 the Quotient will be gr 
F Units; but if it be divided by 5 | 


* MEN 5)364(724 ; 
35 6 


„ 10 | 
1 5 Rok | 0a, 
The Quotient will be 72 Units and four Fifths of 
another Unit, or 73 Units abating one Fifth of an 


| Unit. 710 
So that a Fraction is nothing elſe but a Quotient, 


conſiſting - of a Remainder i in D.viſion ſet above a 
Line 


7 


| (135) 
Line aſd: the Diviſor under it, when the Diviſor 
cannot be had in the Dividend. 75 12 
The Number under the Line is en; called 
Dienominator, becauſe it denominates or names into 
how many Parts the Unite is divided; and the 
Number above is called Numerator, becauſe it num- 
bers or reckons up how many of thoſe Parts (the 
Unit was divided into) are ſignified by the Fraction. 
Thus: e 25 | | 

In the Fraction 4 the 5 denotes the Wit (ſuppoſe 
a Pound) to be divided into five equal Parts, and 
the 3 denotes that three of theſe Parts are ſignified 
by the Fraction, namely, that its Value is 12 Snil- 
lings. 


This is the natural Way of making a Fraftions | -- 


| for if 1 be divided by 2 the (LOT is 2 


But ofibrithncs Noinber that are diviſible are ſet 
Fractional-wiſe: As 32 divided by 8 is ſet 7 = 4% 
and %* = 65. both which are called 1 improper Frac- 
tions, " becauſe they are reducible to an n. or 
mix*d Number. 

Note, An Integer is any Mumber of Voir, As 
in the foregoing Example, the Quotient of , is Fog 
intire ones or the Integer 4. | 

A Proper Fraction is that which 1s leſs thai an 
Unit, and therefore has its Numerator leſs than 
the Denominator, as 4 which ſignifies three Quar- 
ters of Unity. When the Numerator is equal tothe 
| Denominator the Fraction is always equal toan Unit; 
for ſince the Numerator of any Fraction is Dividend, 


and the Denominatior Diviſor 3 was obſerved 
8 above) 


— 


15 
* 5 1 2 4 


1 0736) | 
above) if the Diviſion is actually done, the Quotien 
will eh an Unit. | Thus ſuppoſe 8 or Thee | 


Gel. 0 or gt 


. 7 
. ; 


But when ogg Numerator is greater than the De- 
nominator, as + it is called an Improper Frac- 
tion. For it is plain, that it contains more than an 
Unit, by what the Numerator exceeds the De- 
nominator. And is reſolvable. into an Integer and 
a proper F faction; namely, 14 by common Divi- 
ſion, _ Rink: lady 

. ' at 4 07⁰⁰t 2 


3 


A Mix'd Wum bes 18 + which conſiſts of an Inc 

and a proper Fraction, as the laſt Quotient. 
And this-is the Reſult of every Diviſion, when the 
Diviſor don't exactly meaſure the Dividend, without 
a Remainder. 

When the Diviſor is 1 had in the Dividend 
without Remainder, the Quotient is an Integer. 
=I. © = 4: + = 5 Which allo are called 
Improper Fractions. | 

When the Dividend is leſs ties the Diviſor, the 
Quotient is a Draper Bansin. As 4)3 (I. 50205 | 


&c. 
/But when the Diviſor is not an exactly even part 


of the dividend, the Quotient will be a mixt Num” 


_ As 14)z0(2x% 0 or 27 
f FIG £ 2 | 


— 2 ; — 
2 A 
0 * 


(137) 3 
A Compound Fractipn, ſignifies the Fraction of 
a Fraction, or Parts of Parts of an Unit. Thus 
if a Pound is divided into 20 Parts, one of the 
Parts is expreſſed by e, and if that twentieth Part 
is divided into twelve Parts, one of theſe will be 
ve of x or one twelveth of the Part which is the 
twentieth of a Pound; and the Word Of, which 
is between the Proper Fractions which make the 
Compound, may be changed into the Sign of Mul- 
_ tiplication, wiz. x. For + of I is the ſame as 
TEXz:S=z7s. Which is the Fraction expreſſing a 
Penny, when a Pound is the Integer or Unit. 
Hence the Definition of a Compound Fraction is, 
That it conſiſts of two or more ſingle Fractions, 
with the Word Of or x between them; as Tof 
4 of 5, &c. | Pt wins of, 
A ſingle Fraction, is that which has but one Nu- 
merator and one Denominator; and therefore ad- _ 
mits of proper and improper Fractions: As 4 or 
426 8 2 | os „„ ET” , 4 


2, alſo r or . f 
As the Compound Fraction is made up of ſeveral 
ſingle ones, and ſingle ones may be cker Proper 
or Improper; therefore a Compound may be of 
9 Fractions as well as Proper or Mix'd: 
Thus | INES 


e or © +. of df 50mm, 
Otherwiſe x 4. „ 3. * of Ke. 


Note, To reduce the Compound Fraction to A 
bote one, is only to multiply the Numetators to- 
Sether, and the Denominators into one another: 


1 
As of 4 = 4+. = T2 &c. 


U _ REMARK 


(138). 
"REMARK I. 


's mY Thtwpee-4 is made a F ration by aber 4 a 
Unit. As 2 made a Fraction i is T, &c. _ ; 
IG II. To Multiply Frations is only to pr 
Numerators and Denominators'1 into each other. 1943 
C7 II. Fractions that have: ihe ſame Denominators 
are one to another as their Numerators. 


n ways 
E Then 3 TEE, Then mult, Ex. and. M, 


4; ITT WE ICE wy” 1 or 27. 
Iv. As any Fraction is to a Unit, fo i is U 
to the reverſe Fraction. . 


Thus 2 1 t::1: 4 Let 11 
r: 324 and 421 
s And „ wr I 8 
. Tz 7 «3 od 3 2 4 
ii 


Fi 


V. To multi ply the Numerator by an Integer, i is 
| r the "Fraction, Thus if * Fraction ? 
12 


was to be multiplied by 4 it would be . 


for a IX 42 S . On the Contrary | 


* 


* 


| VI. To Diminiſh a Fraction is to malriply its 
3 en * hus + having its Denominator 
x multiplied by 4 is I, which is leſs than 3 of Unity. 

- Becauſe the Denominator ſhewing into how many 
Parts the Unit is divided; the greater its Number 


3 Is 


(139) | 

is the Parts are the. ſmaller. Or the Denominator 

being Diviſor, the more the Diviſor is increaſed the 
leſs will be the Quotient. 


VII. The Numerator and Denominator of a 
Fraction being multiplied or divided by the fame 
Quantity alters not its Value. 


Thus g multiplied by 3, is 5X4 H=. 
For it may be & * + = £4. 


| 1 
A n ! 5: 6 There- 
tore, 45 = . 


DANN IAG N ee * edges 
* N POS 3 nin 2 N N i N lo, 8 


Reduction of Fractions. | 


Tz changing of Ga out ol one 1 
Ea 


e e 
2 N N 8 Li 


1 


nomination into another (either for more 
e in Working, or eſtimating their Value) is 
called . | ts ; 


GO ASE LL 29 find the fete commom 
Meaſure of any two Numbers: or the greateſt Num- 
ber thar can divide both without Remainder. 


RU LE. Divide the greater by the leaſt, and 
this Diviſor by the Remainder continually till no- 
thing remains, and the laſt Diviſor will * the 
en Common Meaſure. 


„ „ E 


6 


E X A M P L E 
Let the Numbers be 304 and 768, 
4726802 
e 


——— 


10s 
85 160 


* 1449076007 
x OW 


| 16 144% 
| 144 
I 8 com. Meaſ. is #6. — 


Ns, If 1 is "th createſt Common Meaſure the 
| Numbers are-ſaid to. be Prime to one 857 


c a s E 1. To We a | Fraftion | into its 
1 leaſt Terms. | 


1 U 'L E. Divide the the 888 and De- 
 2ominator by their greateſt Common Meaſure, and 
their Quotients will be a Fraction equivalent to the 


deen — in the leaſt Terms. 


* EXAMPLE, 


Let 234 be reduced to. its leaſt Terms. The 
eee e fi, Ry. 


75) 375 ( A ry hs given FeaQion in its leaſt 
04 59S 575 (9 
Tens. 12 W 
| | . 


1 
Note, When the greateſt Common Meaſure is 


1, the Fraction is already in the leaſt Terms, ſince 
dividing by one does not diminiſh them. | 


Fractions may alſo be abbreviated, if their Terms 
are eyen, by a continual RI or Diviſion by 2. 


2038) Thus 475 = 
Hl 
; 2) 2241 112 


And likewiſe by any other Digit hy are found 
to _ diviſible by 1 8 


Thus 85 224 = 2, oy by 3. 


3) 495 [22 135 2 8 
30 648 | 2x6 | II. 
Or when both Terms 4 hben adjoining, cut 
off equal Cyphers from both. 


10990 — Sooo 320m 


C A S E II. To 1 an Integer into an 
improper Fraction. 


| ft If no Denominator is aſſigned, then Unity 
muſt be ſubſcribed. Thus 6 made an improper 
Fraction is £ þ. aud 154 = 'T* 3 700 = 77*, 


2d, Where there is a Denominator aſlign'd, mul- 
tiply the Integer by the aſſigned Denominator, the 
Product Thall be the Win. 


19 v0 ”E X 1 N P L E. : 
1 12 | be the given Integer and 7 the Denominator. 


12 1N12 
Then 12 IT = ———— 


8 


| I | 
bY » CASE 


. 


LY 


K 


c A 8 * IV. Fe reduce a. mixt Namber into 
an improper raction. i 


R UL E. Moltply the Integer by the De. 
nominator of the Fraction and to the Product add 
the Numerator, that Sum ſhall be Numerator to 

the — of the Fraction. 5 


"EXAMPLE. 1 


Let 7A mid Nan 42 be reduced | to an im- 
proper Fraction. 


4* 5 5 23 the Improper required, for 


: by Caſe III. 4 made an improper Fraktion a 5 
its Denominator, is FEI and then adding 4 * it be. 


| 43 2 IE & 
comes EATS, = 4 =, a before. 


Y” _— 


C A V. Te reduce dd improper Fraction 
into an Integer or mix d N umber. 


bes R U UL E. Divide the Numerator by the Deno- 
minator, and the ent will be the BI or 
_— — e 21 97991 . 


* 25 and N 


For ſince = 1 weaning be kad in 4 0 
many Units will there be; which is 4 and + over. 
eee ph $2414 


— 47. 


a 5 5 4 
— * avs —— * 
93 2 * . 
1 4 n 3 + 
: E® 6 
* 
% 
* Fs " 
* 
* 4 
a — 1 


03 


CASE VI. To reduce a Fraction into an equi- 
valent Fraction * * * Denomina- 


8 
R L E. Multiply boch Numeratsr and De. 


nominator by the aſſigned Denominator, and divide 
the Products by the Denominator of the Fraction. 
The Quotien ts all be the Fraction required. 8 

Which is multiplying both Terms by the ſame 
thing, and dividing them both again by another 
thing. And therefore * Remark vii.) its Value 
is s not altered. 


xXx A M PI. E s. 


To reduce 3 into an equivalent Fraktion whoſe 
Denominator o 
ee 
e 392709. 

For 2 ES. 2 9. 


Firſt 


And 3. having 7 for its | Denominator will be 


vu | 


wy 


Kor yi 3. ne 5 

Fi. "Ys ; OS"! FFF 

rer I: * 1 7. "Mult. Ex, and Means 
. 5** A OM x2 : 


4 


a allo F at are reduced i into wheir known | 
Paris: of Coin, Meaſure, Weight, Ti ime, Oe as 
| ar into erz e ene &c. | 


EXAMPLES 


ta). 


e EAM LEE 


Let 117 be reduced into a Fraction having its 
. e it will be 28, or 16 6. TA. 


3 22 3X20 4) 60(15_ hy 
5 er 10 ae 1 s 


hn. 


1 


. 97 2 1 1 


55 100 beet 124 
eber 4 * Then 160 © 8)160-(20 


"aa 219i 07 
=, which i is 12 «Sing and one half, or Six- 
"Pence. ” 

Still the Rule ſerves 49, 8 the Pence a of 
the remaining Fraction- . bo 

Let + be reduced to a F rg whole Denomina- 
iy © er SEES be © _—- 


# 2 11 


C 4 7 
* 


112 49 22 12 2(6 
2 2) 24 (v2 


And ir the Numerator of the laſt Quot had been 
a mix d Number, the fractional Part would have 
been turned, after the ſame manner, into a Fraction 


having 4 for its Denominator, ſhewing the Num- 
ber 0 Farhigs &c. 


Whence the Common Rule. 


Muldply the Numorator by,the Parts of the next 

* Anferior Denomination, which Product divided by 
the Denominator, quotes the parts of that Denomi- 
nation ſought. The Remainder, if any, multiplied 
by the Parts of the next inferior Denomination, and 
divided as — gives the Parts oſ the next De- 

; | nomination z 


Thus i= AT 


og ” 145 ) 
nomination; and ſo on ms. tl all the known 


Parts are got out. 540 if 21711) 5*)2 2 ef. 
Thus, . uſe of the laſt OO i. 
5 1 ths * 
20 % Nw 
8) 100012 . N 
YO 
20 3 
16 r Ba 
Aube 125. 64. as before, 
OY 7) 1% 7 255 
wwe 3 1 50 70440 (650 60 28 
5X60 7) 300( 425 _* 
And n 755080 2 
_6x60_7) 360 (514 
aud; . 7X60 *7)7X60 (0 48 6 
60 7) 180 ( 255 um 
And a rds =3X62__.7 ) 180 ( 253 17 
* 5 700! RET 60 [a 


4 


| : 7 (6 146 * N [ | 
Get GL ALA Hat + SUL RU 70 209 f 20 el E 0155 ITO 


2 


Or ene thus _ to the benen 4 
W qt ek e N 20 gti en aT 
3X00 . 
60 4 | | 
2. 8 I" — 42 5 . 
| ST OW I 8 
6x60 u= N 
| vo 3 > ˖ 


— — 


1 % Tous 
T bat is J Deg. =25, 42, 51, 25, Kc. 


By the ſame Sixth Caſe are Fractions thrred inta 


Decimals. 


LE. - 


EXAMPLES 


Let 2 be reduced i into o a Friftig. whoſe Denomi - 


pator is 10. } NN 


d 185 10065 


* 5 — — eee 4 8 1 
Thu 2 2 27200 yo” l 


Po 


Allo a * having 1200 for its. Denominator, 


— 


D "3X 100: + 40 300 (28 


* 1 +099, F 
And ſo: of others. mas Sos, 7 AA 


N * 


—— — — 


* 


HASE. Vi. To r a Fraction inte its 
len., having any aſſigned Numerator. 


RULL, 


(19) 


RULE. This is Gry the Converſeo theo other, 


E XA M PLE .. 
Let ; be reduced to a Frafion, haviog 6 ag. its 


Nuinetacar; Sal = | 
2 rs 2205 80 gn 10 


C AS E vll. ToreddceFratiots of diffrent 
Denominators, into their R AY the 
ſame Denominators. . -” x 1 


RL. E. Multiply the i and Dene- 


minator of each Fraction. into the Denominacors f 
of all the reſt. 


, EXAMPLES. LAG 


VVV 
as 5 "a 13 
For Z = —3 
n To ole e ONS Diw. y; | 
* 10 2X2 : A 
And 3 =——=+ 
* Wr. 3X2 5 1 5 
Allo 4 „ 7 will be reduced to 22. I 
z00 480 | 
I Fr; 
on 3X4x6x7 4 
© "4X5x0x7 10 


f 


e ALI 
WO wake ae 
er 


Hence: * be found two eee thas tall be 
one to the other as two given Fmctions. 


Let the Fractions be x and 4 * 


i e 2.5.4 
2 But IF © 2972 03:17 8 0 non 
Therefore 1 „8 10 6. 0104} 


CA, S E IX. 'To bring Fractions of divers De- | 
nominations into one Denoinination,” - en 


R U LE. e Me the leſs into he Parts he "4 
greater, . * Wome a chr Frac- 
tion. : ; N 17793 


EXAMPLE 


S "of a Penny will be 2 of - I. of a of a Pound. 
4 of a Shilling is & of . IT. of a Pound. 

e bre 2 of # Penny = of a Pound. 
And 5 . bat 11 5 lo of comes. 


* "uy 2 * — 4 4 N "4 5 4+ . 4 1 
” ; * : 
* 
k 2 » 3 1 „ : 
43 » GE 4 ” 14 
2 * * * * WL Fi + Fd a Mo — & - © 
N Addit 
\ | . | Itlon 
4 ung; 4 . * * * 
uf of FR, * 7 * 
2 F : 
. 2 . — — 
2 48% "I "ag 
1 # ” * 
* 5 
„ 
* 


9) 


* 
. 4 8 #1 — 5 7 
EYE OT nd I F 6-1 OY 4 if} 


yp oy PPE EL 2 * 4 W ITY * ö * RY „„ 4 Mt ' Je a. 70 


909009999995 9900059600008 
Addition a and | Subtraction af Fractions 


49+ 4s bl oh £ : ” . —— hos * — 1 2 


— 


Note, If the GELS are not 3 XK, 
muſt be mani to ſuch as have . ones. Thea 
by this | 2 , 


R U L E. "The 455 or Difference of Pk No- 
meratars ſet over the common Denomirator, fhall 
be the Sum or Difterence of the given Fractions. 


EXANMYLE S ADDITION. 


Let the F rations be z & add & Then . 
And; I» 52 and 24 added together will firſt be 
2+3+3+2. And and theſe in a common Deno- 


tet T2 2 = 3. } 


So alfo 77 added to 37 = 1043+ = 10+4+5 
S0 ＋ 115. * ſo of others. 


EXAMPLES in SUBTRACTION, 


Let 4 ⁊ be ſubtracted from an Unĩt. 
Thus 1 — 4 2 r: — rr the D 


And ſubtracted from 2 there will remain * 
For 2 — 132111 2 . 4 
Als 3 ſubt. from 47 the Diff. will K* a 


8 . a > 5 
For ey —32 21 — 421 — r e ET 


„ | 07; 


| Ot ctherwiſe 22805 Ele- * 
Sl bebte. 

Again, ſubt. : of. a „ Shilling Say 4 of f a Found, 
the Dif will be. 13 . II 5. 7 d. 24. 
Fern 46f «Shilling is-4of v% of e Pound 4. 
And} —rle=#89 ee. 
Ar 2 f. „ 


5 F 


CT Er Ig 


Morrirriearien of Factions. 


Note; If mix'd Numbers are to be multiplied, 
reduce them to improper Fractions, & compound 
to ſingle ones. Alſo if one of the Factors is a whole 


Number it muſt. be made an e * 
Then the BV 


: 


R ULE. (As before Aeiver'd): Miley © the 
Numerators for a new Numerator, and the Denomi- 
nators 5 for a new Denominator. ; 


PI * L ” ” 
— 1 +Þ : 7 
« * - 


EXAMPLES... 


My 1 
5 by : make 5% =. 
And 1. TEXZ 
Go * ben — 3 TE ==. 


Oo 


(15x ) 
It will be eaſy toconceive, that the Product ofany 
"Quantity, multiplied by a proper Fraction, is leis 
on that Quantity, if we conſider, that in multi- 
ying by an Unit, the Traber wilt be equal to the 
be, licand. 

. a leſs Multiplier gives a leſs Product. Tbere- 
fore multiplying by a proper Fraction, (i. e. by leſs 
than Unity) the Product. muſt be leſs than the Mul- 
tiplicand. 


Whence the Product we two Proper Fngicns 
muſt be - than either of them. | go 


ST == it is 3 in the enki for a Gxth 
| Part 1 is greater t than an eight Part. | 


eee erer deen 
Drviszon a Fractions. 


Note, Tf LE. Dividend or Diviſor be Rl 
mix' d Numbers, or if both be mix'd Numbers, 
reduce them to improper Fractions; and if com- 
pocind, to ſingle ones. Then the | 


'RU L E. Moltiply the Dividend by the Di- 
viſor's reverſe Fraction: Or imagine the Terms of 
the Diviſor . and then Work as in 1 
plication. | 


EXAMPL LES. 
Thus 1 =$ 
That is 7 * 5 = = 4 


And 


| ( 452 ) 
V7 $4 3 n * Ae nr -3| - 
9. 22 — ft * Dart)” 
Thus 2 1 55 20 . e 
| Ales 3 of 4 pap: =" -2 * 
r 1494 ( iT = 277 dil 


R F * 0 4 1 N * 
„ „ ; 4 - 2 14 I n ; 
; 
| And = ES 3. oo 
„ ũ ꝶ . Y Pr r NOLA TTORTE (CE) 0 
oy q 5. 8 944 3 . — 1 1 508 : * 1 n 6 
” 4 bd IJ 15 4 ih 
* — 1 p ; ol 7 oy 
1 * 4 4 # 4X7 XI. 4 2. SW 
1 — — ä — 8 — — : 
9 : T7 „a * r 
7 7 m7 _ 34 S474 M3 4 
- * 
— 


1. Fro rom which laſt e ic it is ont; hs 
the Quotient is only that which would reſult from 
the Divifion'of the Numerators as Integers; which 
will always be ſo when the Fractions afe of, one 
Denomination. 

In which Caſe caſt off the Denominator and only 
divide the Numerators. | 8 

Becauſe Fractions roving * ſame Bes, 
are as their N umerators. 


£7 4 3 'S TIE 


45 i Z 


LEI C11 

II. The Quotient of any Quatey divided by a 
a proper Fraction is always greater than that Nun 
t 
Jer in in dividing by wur the Quotient will be 
al to the Dividend: 

But a leſs Diviſor gives a greater Quotient. 3 

Therefore, in dividing by a Proper Fraction (i. e. 
by leſs than an Unit) The n muſt be e 
than the Dividend. . 


Thus: 2 P 703 r which is greater her le 3. 
l _ "64 N 5 BS. f 1. Demon- 


ation' f the" Ar of muliplying Croſs- 
'* wiſe in Divifion of Proton” 1 


I. EN M 2 ac 


"% . 1 


To deide a Olde) by to or more Niobets 
ſeparately, is the ſame as to divide 1 it vy Sg adde 
of them at once. 

Thus 12 divided by 25 Quotes 6 2 6 by 3 
Quotes 2, which would be the Quot if 12 was 
divided bs 2X3=6 at one Operation.” 0 


21418 ? 


E X AMP L E. 
pole neben. 
1 50708 271 1. ns e 453510 


1. 8 were to be divided by 2 the Quor. T = 4. | 


But if 8 is to be divided by 4, it will be divided 
by a 4 Quantity three times leſs than 2 or by 4 of 2 
(ST of +=). So if 2 was got 4 times out of 8, 
it is plain that its third Part muſt be had 12 times, 
which is the true Quot as above. Therefore if 8 
ſtands diviſible by 2 which is three times more than 
what it ſhould be, it will be but equa, to make the 
. Dividend 8, el as much as what it is, which is 


the Reaſon of * it wes che Denominator of 
the Diviſor. Q. E. D 


22 7 * 
* * * 


E Decimal 


ecimal Fractions. % 


14 ya 14 9 


Vulgar Fraction is an e Fraction, wg | 
poſing an Unit divided by any Number what- 
| 9 N and therefore eee the Decimal as 5 only 
one of its branches. 0 


8 Thus i In ATR IR A REES TR &c. 
in Infinitum. 


The Fraction s is but one of the infinite Series. 
And why its pick*d out more than 2, or 3, or any 
other of them, for particular Uſe, and diſtinguiſh'd 
from all its Fellows in an eminent Degree, as if of 
Different Species from the Vulgar, is owing to the 
ten- fold Proportion, ſettled between the Places of 
Integers; which will run downwards below an Unit 


into its Parts with the Jams 2 e orga in 2 1 
. Ut 805 FEST 


14 


14 
4 


* 


EH © Thus i in the Series 


l. 1117 1 185 1 1 Sec. 


3 or * %% LINE BOT wöw Ses eberv&c. 


Fach t * is ten times leſs than its preceeding ; 
which Series to be added e "will ſtand thus: 


4 


n SR 5 10000 
1550 


f 31112 
wo Ws | 
* „ „„ 
» OI 
„ 


000 


0 ** 


_—_ — — 


11111 1111 


rh 


. 


1 59 1 


Seer St: 85 Pn he is dicben 


: 


thouſand / one hundred and 


] eleven Units, and one thou- 
fand one hundred and eleven 


Parts of ten Thouſand; which 


; . may ſtand thus, with che De- 


nominator f as a Aſa oi 
Fraction i 14.18 rol 


1 


All Figures on the left of the Point being Inte- 
gers and on the right, Decimals. And ſince the 
Denominator is an Unit with as may Cyphers an- 
nexed as are Places in the Numerator; therefore 
the Deriominator is not uſually ſet down. 


A TasLz of Integers and Decimal Parts A 


integer. 


Decim al Pt 


———— 
Kc. 6 5 4,3 2 11 


J 
X 
L 
5 
L 
A 


spurjnoij. 
sus 


— 
2 
o 


Jnoy L o 
Inou 7, 30 


8 
N 


Oil. 1. 
T 3723 
1234 


— 


SITU 
| saug 
Sy3pa1punp] & 
 SYIPUzjnoy TJ, 
_ynoy,JoX * 


CF 
12 Hundredths 
123 Thouſandths 
1234 Ten Thouſandths. 


Y 2 And 


l As Cyphers to 11 nt * * FRO lk their 
val ard to the left of Decitnals, d ditninifh i it. 


* * 15 F 

3k of 2 Sixty | ; : 
be aa 
Six Thouſand, 


* 
1 


Six Hundredths 
Six Thoufandths © 
Six ten Thobſandths. 


| 9&0 12 


5 8 46 the left of WA and right of Decimal, 
Cy phers altet not their Tae,” © 


: > > * 


* 2 o A tt 
1 * " 7 "wy 5 bu 
1 os 4 "LP "I. 2 : 3 — TW no * 
— 4 2 „ 1 nn + * 1. Kan WE 4 4 


Ar ooh ſix Units. 


* 
1 ; 
55 * as, Z 
þ. «2 
Y 9 4 
4 * * »> 1 o { * Not f Sud 
” * —- 
- TE" - *n p * — * 
5 "1 * 2 
95894 5 
+ ” e 8 * 2 15 ; . 
i av © , 9 : 
a n 8 * * a 3 
3 , af ma 
£1 „ 
92 8: — 
5 7 
ny 


. * 0 F. E 2 5 ES 
To "©" 0 ary „ F ration into a Decal 


This was done * y=_ * ulgar K aa 
"Caſe vi. 


But the Operation ma may be ſhoxrene here by the 
— alt Tf 


£ K ; 5. R U L E 
3 - 4. 


9 Pas 


| ( 257 ) 

R UL E. To the Numerator add as many 
Cyphers as you would have Decimal Places ; then 
ae it by the Decominator, and the Quotient (if 
there be no Remainder} will be a Decimal oquiva- 
lent to the Vulgar Fraction given. 

But when, SET ARE Rs you' may, by ad- 
ding more Cyphers We o as to gti, the e 
tient n equal. 7 d 


Bu Ker e e 9 3 
These. 5, And Be ag 


1.0 
3= ==. nad ee. ur But $' = 


1. 000000 &c. 


> — 333333 &. 1 
FE" 1 8 . *. 


Aab e ag: e. And Mag 


5 


1. 000 Ke. ) — 
1 = =.1111 ee, Aud = — 


EY : . 14285714. Kc. 1 e 16 dnl 
Note, In the F ractions 4 3 5 S 75 , To 5 5. 
there is oniyx 7 5 | 


. 2 ff, Which are exactly; 
i equivalent, coming out 
{5 An 7. 
oct wt without Nennt 

1 | 


(138) 


e 1-0 WOO 
TIES | . Bu arent P 
" 1428571 &c. C ate all a. 5 


urn 1111117 &c. 


b my o * — 
TY 1 n * 5 1 2 15 yy | 


. 3 * py * 
9293 


TY It is to pboremurked:” Phe any — (after 
they are reduced to their leaft Terms) having ſuch 
Denominators as can be divided without Remainder 

by the prime Numbers 2 or 5 the Components of 
10, as the firſt Set above, may be 1 to, per- 
fedtly equivalent Decimals. 


II. That all others a5 the ſecond Set, will always 
have a Remainder. 


— 


„ 5 * of 4 1 — F 7% S' 2 — % * 
a. % « oi Yet 828 1 
Ys thy 


11 That the Fractions 2, ＋5 75 8, , 5, 7. 5. 

re reduceable to r, 4, f, 7: for as 4 is but of 

and g= + of ot a. Therefore the. half of 

5 4 25 and the half of that =. 125, | 

KAlſo x being only + of +; therefore half the 
Decimal ot; I = 3333 333 &. DIR. 166666 &c. 

is the Decimal of 5. Zo becauſe - * is x of a, there- 

fore one third of . 33333 &c. viz. 1 111 x11 &c. is 

e t e 


8 92 ; bs #7 
2noiÞgn' 21 on} 3B s \ 


Me * . 4 | 
IV. Of thoſe two 4 and z which give an edicts 
| Necimal that of 1 . 1428571428571 &c. cir- 
= culates, 1. e, the — Figures will return in Order 
after ix Figures in the Quotient and continue to 
|  retdrh for ever; and never in any Fraction by more 
Figures than the Denominator has Units in it leſs 1. 


EE *, + EXAMPLE 


1 


8 159 ; 


64 * 9} 18.49.60 a 
D 8 6 « ? Moy cr. 5 b 2 
— 4 | = 5 % {3s A, 
C Remainder are as they 
e err el, 3, 4, 55 6, which are 
20% vc all it could have, the Remainder 


14 being leſs than the Diviſor. 

— And © could not remain, 
1260 dtherwiſe the Decimal would be 
„ i eptnplenr.” 


40 
35 1 3 
50 n i j 1 
A : 8 
ee e. 3 
And 5 =.. aaa Ee. Here it is re- 
3 + 4285714285714 &c. markable that 
7 = + 571428571428 &c. the ſame Fi- 
A 7142857142857 &c. \ gurescirculate 
7 2 + 85714285714285 &c. in each. | 


Allo r = » 05882352941 176470 &c. where 
the Remainders, are 10, 13, 14, 4, 6, 9, 5, 16, 


LOR 3, 13, 11, 8, la, 1. Set inn Order 


1, 2 2, 32 45 a 6, T. 8, Q, 10, II, 12, 135 14, 
15, 1 Fo. = in Number to 17 —1. 


And ar Tr. = 043478260869 5652173910 &c. 
NS. Its 


bee | 
Its Remainders are 10, 8, 11.18. 19, 6, 14, 2, 
20, 16, 22, 1 190 15, 12, 55 4517, 9, 21, 3, 7, 1. 
Or, 1, 2, 3. 43 5» 6. 77 8, 9, 10, 125 12, 1 . 
14, 15, 16, 17, 18, 19, 20, 21, 22, in Num- 
ber to 23—1. ; 5 | — 
ny But ore. tht 6 Sera don't keep to this Rule of 
Kirculating Figures, equal to the Denominator leſs 
one. For rr =. ogogog circulates by two, 
r 0370370 xc. by three Figures, 


£] rr = » . 0123466790 234 &. by nine, and 
r 0769230, &c. by fix Figures &c. 
V. If Parts of Coin or Weight, Ke. be given 
to reduce to a Decimal. | 
Firſt bring the Parts into a Vulgar Rdn, and 
then turn the Vulgar into a Dccimal. 


Thus: 16s. 6d. 2444 2 . = 


82g, the Decimal required. 


So 2 d. or © Farthing brought into the Decimal 
* a Pound will be 545 = . 00104166 &c. and 4 
times that =, 00416666: & c. = the Decimal of 
1 d. and 12 times this . 04999999 &c. = the 
Decimal oh: 1.5; Which is alſo Nr ge out _ 
exaRt th.” Ix 05. | 


+ 


„ Thus having the Decimal of a Fartkikg, a Peg- 
ny and "Shilling ; the Decimals of any Number of 
Farthings, Pence, or Shillings are eaſily found by 
multiplying theſe Decimals by any given Number. 


And io of ICY Menſore. TT 
of | | | PROP. 


— 


To 1 558 a Decimal, i into a Common or Vulear 
Fraction z or to find its Value in the Known Parts 
of the i 


*** — 6 


——— 2 —;«—Vĩ: ——— 


Decimal by 3 — of the Ve Frace 


tion. 

Thus 825 of :pPound is 265. 6 d. 
Oy „ te 
a For 1000 325! 12 20% 16, «6.7 
— 0 2 2 

12 And 10 5 :: 12: 6, 
e S TT 254% oth Js 


Bout to turn | this Decimal into a a Volga F ration, 


82 
is only to abbreviate i it, thus 223 which will 
1000 1 


give the ſame Value as in Caſe v VI. of Vulgar Frac- 
ions. 


5 


3% $% RANA W WW/Z Wd ST NN CASAS RERLANLAN 
225 LL 2 0002 e A; KIA 2 82 "BS BEE 1 


Addition and $ubwradtion of Decimal 


# rations.” 


* 
* 


RU I. E. Place every Fi igure e undder thut of the 
like Name; and add or ſubtract as if they were 


| Integers, 5 
2 EXAMPLES 


( 162 ) 


EXAMPLES. 


To 794.384 © 1 "From > 
"Add 93. 745 Blob. The 11 dell 


„„ 


Sum 888. 129 Rem. 27.658 es 


pl * 
<= S " . Y 2 8 5 5 . . 
-% #2 + 4 * 1 * * v 1 f a1 " : i $2 1 * 15 WY : 8 F 
„% K NG ** . &. *% C&S £4 lin 1 k 
A f 9 


Multiplication of Decimal Fractions. 


RU LE. Multiply the Factors as if all were 
Integers; and the Decimals in the Product muſt 
be equal to the Sum of thoſe in both Factors; if 


Dey are. nor, prefix Cypnery: ro  fupply he. NR. - 


; 4 


48 Ts Tha 4. 5X3, Ar = 16. . 65. 3 


9 #7 8 
1 e 0 $ 
e ES: - * 1 * - ry * * 1 5 - N 3 EE f ; J F . | 2 , 5 
99 bo . * I F Iz 5 by 3 , , . 4 l 8 > 
Fe, "We * : r 3 1 * 3 4 7 of 45 86 „ 5 1 12 1 
I. : 
f . » 
; — —— BESS > 3 Z 4 


- vo : * 1 ; - 
3 a 1 0 SY, , : ; 
3 AS EEE * 4 N N Io 6 


156.65 
Fer 48 = 4e = 45 A 3.7 3 =22, 
7 And 5X 45 es = i +129 = 16. 65. 


as before. 
% Ale, 015 Male by . oO =, ooo 


* 


ne Eo "Ms 


* 


42 2 7 T 1 2 , k..; 0 „ N by Sexo 
we $2. : 7 ; $ Foes - 4 f „ „ «5 . T by 7 
| | | 01 
5 * 
. - . 4 F * 


1 163 ) 
7 VCC 015 | : 
6 a FS + 4 „0 i : : 


ah. — 


— 9 7 


* 2 * / * G 1 N „ ey 
. 000090 ns 
1 1 y ” 7 — be] > 


FX8 6 is 
„ 


F 4-015 e and. tee = n 
And rz35 X TETOZTOBTOC CE TEDDY . 00009: 


When a | Decimal, or mixt Number is to be 
multiplied by an Unit with Cyphers, 'tis but re- 
moving the Point ſo many Places rowards the right 
Hand in the Multiplicand, as there are Cyphers a an- 
nexed to the Unit. * 


0 2 

5 N 
5 1100 e y 
J 1000 4 
10000 55 
10 5 


10000 © 


In order to mike the true Product in Decimals, 
as well as Integers or mix d; more evident; I ſhall 
here demonſtrate how it may * min by Ge | 
IE of Indices. nt ebibn! 2215 Yo 


POS. 


* 


e 


7 Nomber being. multiplied. igto ride the 
GY is the firſt Power of that Number, and the 
Number multiplied into itſelf, produces the ſecond 
Power, and this ſecond Power multiplied by the 
Number r again makes the third Power, and lo on. 


— 


78 * $4, 


0 Li (731, 4 + 3:4 bþ 444 1 4 
Thus, Let 2 be raiſed to dle Ack Poker. * 
22 The 


7 _ 
x | The Powers ſtand thus in * 
e menter Progreſſion, with their 


Indices. Sd 


2 Firſt Power | 
9 
2 = ROOT ons BO © . 9. 
a I, 2. 4 F, 0 RY 
. * 
8 2d Fe er 3 8 * 567 
4 Pome 4 
"4 
a9 TH | „ MV, 
5g p % 
e. 137 DOK; 
4 5 ; 4 
324 14 Power F 8 x 2 . 05 F714 
1 | | 
0 : £43 73 


"46 4th Power: 


Theſe Powers Pay- be gimigilted in the ſame 
Proportion below Unityß by divididg it by the Num- 
ber given, and that Quoptieut by the fame Number, 
and fo on. So that the abqve Series nay be carried 
down in ilasſdam as well as upwards. 

But when their Terms go G der Unity, their In- 
dices r 3, &c. 


Hat J : 1055 3 1 0 1 / w2 ihe 1 27 ot 2 
24. re 16, 8, 45 2% 1 ie 1 Tu Sc. 5 48 
Which Series without Indices ſtands thus: 


* , f 5 . u h Þ vr, &c. 


Where it is eaſy to perceive that the Square of 
a0 Term is ecjual to the Product of thoſe bud gert 


| ir. Thus 1 Xe N Tio 3061 a 305035 
T7 LY ” ** ” 5 F al 
7 WS, AMPS 
tw BS Te 


1 It ien 


And ** = T X * 8 44 1 As. = 80 


a K in the 8 15 8 the ga the 
Indices of any two Terms is, equal to che Index o 
* Term Me 18 their Prodalts - 
| us 


911 


(165 ) 
Thus the Sum of the Indices of 4 and 2 is 35 
which is equal to the Index of 8 their Product. 
So of 4 and 4 is 2 —3= —1 the Index of 2 
© which is their Produdt'; for 4 X =. 


. Ne ſage holds in this Geom. Series. 


##&, 2 2 2 


R 11 
r,, 5 7 Ter, ee &c. 


4 3 1 * No. FS... 
That is 10000, 1000, 100, 16, I, Fronts. ww, 


Hence the Integers and Decimals n may. have theſe 
Indices, | 


4+ $3. 2: © a 
Thus 3 4 3.3 1; 2 % 1 & 


And the Rule for Maltipliation will be: The 

Index of each Figure in the Product, muſt be equal 
to the Sum of the Indices of the multiplied and mul- 
tiplying Figures. 
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80 2. 005 X 1.0002. =2. 0.054010 
= 2. 005401. And ſo of others. 


Contrad?; ons in Multipli cation, by help of theſe 


/ Indices. 


Suppoſe i it were required to ind only an 3 
Part of the Product. 


R UL E. Set the Units Place of the Multi- 
lier under that Place of the Multiplicand, whoſe 
Lades is equal to that of the deſigned Right-hand 


Place of the Product (i. e. the firſt in Integers, and 


the laſt in Decimals) or to the Number of Figures 
to be cut off in che Iategers, or left in the Dect- 
mals. 

Then ſet the felt of the Figures of the Multiplier 
in a contrary Order. And begin to multiply always at 
that Figure of the Multiplicand, which ſtands over 


the Multiplying Figure, having reſpect to the In- 
creaſe that would ariſe. from the two foregoing Fi- 
gures of the Multiplicand. Laſtly, ſet the Night- 


hand Places of the Products of each Figure in the 
Multiplier under one A and their Sum wall 


be the Product required. 
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EXAMPLES in PURE DECIMALs. 


In the Product of 9652 _ b 2 e _—_— 


three Decimal Places. Rob f 
2 


Regubd. 


The Reawon of this Contraction is mapifeſt, For 
the Index of the Right-hand Figure of any . 
is the Sum of the Indices of the Factors. 5 

And by inverting the Poſition of the Fi igures (as 
the Rule directs) the Sums of the Indices of each 
correſponding Place in the Factors, will be equal 
among themſelves; and therefore equal to the In- 
dex of the Right-hand Place of The Product re- 

ired. | 
8 Products whoſe Indices are "equal beling to 
the ſame Place, therefore muſt be ſet under = 
other, and their Sum muſt be the Product required. 


Having thus ſhewn the Reaſon 0 way of theſe 
Contractions, Sums may be . A without 
the Indices. | | ——— yy 


& — a 1 N £ i 2 & A "6 Thus 


6171) 
Thus: In the Product of 535.5625 by ©6375» 
df Hy cn? Places are * 7 
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1 2 5 5 7 . ho q | Y | 
\ 7 $. : = © Tea 
r 4 1 Product required 


bn will not bs; — proper 13 to 8 the Me- 
chod (ſo much boaſted of ) of bringing out the 
Prodũct, of ſeveral Figures by ſeveral, in one Line; 
which will be eaſily -apprehended by any one that 
has the ſmalleſt Notion of the Indices of Numbers. 


R 'U 80 E. It the Index or Place of es 
Figs” in the Product be the reſult of all the Adi- 
tions of the Products of each Figure of the Multi- 
Pr? into each Figure of the Multiplicand, whoſe In. 

dices added can make” the Index ſuirable for chat | 
e pes! N boaboaH 56: 41 
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Thus aphid: Fir, Wake the bie \Place 
in the Product, or that Place which has o for its 


Index, only. ons into Units can be multiplied, 


that is, 2X2=6. And to make the Tens Place, 
which has one for its Ur only Units ines tens can 


be multiplied, 12. 3 3LIX 2821 15 i. e. x and go 1. 
Then to male the Hundredchs Place, you muſt multiply 


Units into Hundreds aud * Tam adding what 
was carried, og 3X4+2X2+W 3+1 thatwas car- | 


ried==20z that is o __ 803. To make heThoufandeks 
Place, multiply Units Fam W ＋ ens into 


Hu 2 e #11187, 1: 


dihs As, 3XI+3x2+1X4+2x3+2 cars 
ried = 21. i. e. 1 and go 2. To make the Ten 
Thouſandth Place Mult. Units into Ten Thouſands, 


en e * Ag into Hundreds: 
„„ 


3 -T T1 * 1+3X3+2X4+3 carriedz 28. i 4. 
8 and go 2. To make the Hundred Thoufandth Place: 
multiply Units into Hundred Thouſandths, Tens into 
wm ache, _ 870 2 1 2 Thouſands; 


TL 1+3X443 carried = 
34, i. e. : and go 3 To make the Millionths 


Place; mplciply- Fogs io ee Thouſands, 
Hundreds 


| (173), 
Hundreds _ _ Fan _ Sonata into 


Thouſands; ec car- 


ried 23, i. e. : andigo 2, To Make the Ten 
Millionth Place; multiply Hundreds into Hun- 
dred TR __ e into Ten Thou - 


, 2X3+2X4+1X14+3X2+2 carried = 23, 
RI 3 and go 2. To make the Hundred Milionth 


Place; Multiply Thouſands into Hundred Thou- 
— _ 4 Thouſands into Ten Tran ; 


iiber te carried 15, i. e. þ and go 
Io make the Thouſand Millionth Place; mul- 
cv 118 Thouſands into Hundred Thouſands 


1X242X241 carried = 8. Laſtly, To make the 
Ten Thouſand Millioath Place; —_— n 


Thouſands into Hundred Thoufahds ; 2X 3< = E 


which finiſhes the Work; and is. not only 2 A 
very expeditiouſly in ſmall Figures, ſuch as; theſe 
this Sum confiſts of; but alſo in great Figures it 
may be done readily enough, by any one thorough- 
acquainted with Moltiplication Table, and Ad- 
dition of any Number to another. not exceeding 8x, 
which by a little Practice may eaſily be 1 
to, 
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The fame at Length far 2 Tho. 

r 54 1M of . 321432: | V 
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e are done i in this Method ally cal as 
Integers, regard being had to the Separatrix in the 
Product, as een in the Were of De- 
Fimals. 


Note, This, Method gives very e iden to 
the Memory (as is commonly imagined) conſiſtin ng 
only in Addition of a few ſmall Products, ſuch as 
the nine Digits make with themſelves or one ene, 
none of which, as I hinted before, can exceed 8 . 
the Product of the higheſt Digit into itſelf. | 
Therefore any one deſirous to be a Proficient in 
this Method of Nute plication, muſt not only know 
the Way of Phforining it, without regard to the 
Indices (which I have ſer on Purpoſe to explain it) 
Shewing the true grounds and Reaſon of the Me- 
tod; but muſt be able readily to add ſuch as theſe : 


* * 5 18.7 


67785 
1849227 T2486 1 T1266 ＋36 2102. 
332 ＋ 104 C48 =162 T6628. 
314+49=363+54=417+81==498. 


137 T4279 63 = 1242, &c. 


8 


Alter the Method is underſtood, by help of an 
Ingenious Teacher, if I have not, to ſome Capaei- 


ties, ſufficienty explained it, Practice will render it 
very familiar, and the Pleaſure of knowing this 
moſt conciſe manner of Multiplication, will amply 
reward the Trouble of attaining it. 2 
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Diviſion of Decimal Fractions. 


RULE, Divide as if all were Intepers ; (an- 
nexing Cyphers to the Dividend, if need be.) And 


let the firſt Figure in the Quotient be of the ſame 
Name, (i. e. have the ſame Index) with that Fi- 


gure of the Dividend, which ſtands (or is imagined 


to ſtand) over the Units Place of the Diviſor. For 


the Index of each Figure in the Quotient muſt be 
equal to the Index of the divided Figure leſs the 
Index of the dividing Figure. 
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Let. 2628 be divided by . 36 
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Or according to the Common Way. We 


Make ſo many Decimal Places in the Quotient | 


as the Diviſor wants of the Dividend. 

For the 3 Places of the Diviſor and Quo- 
tient r muſt be equal to thaſe of the Divi- 
dend. And if not, N N to the 2 to 
4upply the Defect, _ 3 IJ 5 
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( 197 ). 
If the Diviſor be greater, or have more Decimal 
Places, than the Dividend; then by annexing Cy- 
phers to the Dividend, the * * be had to 
any Exactneſs. 


Thus 74). 00325,00 Or or 8 


Therefore when there is a Remainder after Di- 
viſion, (though neither Dividend nor Diviſor conſiſt 
of any Decimals) tis but adding Cyphers to the 
Dividend, and ſo to proceed. 

When a Decimal or mixed Number is to be di- 
vided by an Unit with Cyphers, remove the Point 
in the Dividend, ſo many Places farther towards the 
Loeft- hand, as there are Cyphers annex'd to the Unit, 
pre fixing Cyphers to the Dividend to K pply YACINY » 
if need be. Thus: | 


1 aB; 


„% „ i 5-5 7 

642.5 divided by i000 Quots 4.6425 

1 | 10000. 1.06425 
199000, 006485 


 Contraftion in Di vifon of Decima's. 


In dividing by an Infinite Number, the Diviſion 
may oftentimes be very uſefully contracted, Thus: 


Take as many of the Left- hand Figures of the 
Diviſor as you think convenient, for the firſt Di- 
viſor, by which divide the given Number, and 
omic one Figure of the Diviſor, (doting it) at each 
following Operation; having duc regard to the In- 
creaſe that would. ariſe from the Figures ſo omited. 
Thus: 
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It is obvius, that if the Di- 20064 * 
viſor uſed the firſt Time, bad 16068 
been taken wholly all along, © — 
theye had been 3 Cyphers an- 4018 
nexed to the Remainders, 27 0 0 
but the Cyphers, 1 — 3" (lion yi: 
ſet down, are really to be 270 
counted with thoſe three . 
Decimal Places of the — ci — 
dend, whence there is 4 De- een 
cimal Places in ene 


But the Reaſon of the Contraction is very very 
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: Or at Large. : 
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Which Quotient begins to circulate at the eighth 
Place from the Point and therefore is infinite, but 


four of the Decimal Places give the Anſwer ſufficient- 
ly true, 1. e. 1.9428 = 1. 185. 1044. The 
Anſwer. | 
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EE following two Pages contain the Form 
of a Cath Book for noting down Family Ex- 


ences. EC content ag | 
0 the left Side, Caſh is made D-, for all the 
Money received by the Houſe-keeper from Maſter, 
Miſtreſs; or any other. And on the right Side; 
Caſh has Credit for all the daily Sums laid out upon 
any account, as per Caſh-book of particular Ex- 
pences; with the Year, Month, and Day on the 
Margin. | 1 

By adding up of which two Columns, and ſub- 
tracking the Sum of the C. from the DF. Side, may 
at any time be known the Ballance of Cath in 
hand: 7: ; : „ 
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It i is WY there is no need ol 13 a ſopdpace 
Account of the Particulars of the DF. Side, but 
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the Houſe-keeper. 
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Page 38; line 2 for of read by. 
P. 41. for 224 read 224 
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P. 60. near the Bottom, for 2 read <5: 

P. 63. J. 20. for 14 read 16. l. e rue 
and for = read 5. 

P. 94. l. 8. "far 4 read g. 

P. 144. J. 4. for 3)Bo(20 read Oels 
14. for 5 and 55 read 5 and 53 
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